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Hoover Dam, formerly Boulder Dam, the Colorado River between 
Arizona and New Mexico Black Canyon, performs multiple benefits 
for millions people the states California, New Mexico and 
Arizona through the generation 1,322,300 kv. power annually, 
and providing flood control and irrigation for vast areas land. The 
tranquil-looking scene shown belied rebellious attempts 
tear down the man-made giant itself, ruin flood irriga- 
tion systems, besides power generation and associated transmission 
lines through attack corrosion. Modern research and corrosion con- 
trol methods have been utilized reduce the toll, and thus continue 
the benefits for which the structure was designed and built—and 
great saving taxpayers. Photograph courtesy Water and Power 
Department, the City Los Angeles, Calif. 
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Effect Carbide Structure the Corrosion 
Resistance Steel* 


Manuel* 


CARBON STEEL 
very corrosion-resistant material, 
there are number services 
which attacked only slowly be- 
cause the protective nature 
solid corrosion products formed 
the surface. This fact great 
economic significance. makes pos- 
sible the large-scale use steel 
handling such corrosive chemicals 
concentrated sulfuric and hydro- 
fluoric acids. probably far 
greater importance the life steel 
oil-well equipment than 
generally recognized. The corrosion 
products formed the attack oil- 
well fluids steel are mostly insolu- 
ble. result, much the surface 
protected from further rapid at- 
tack, once film corrosion prod- 
ucts has formed. some parts and 
some areas, however, this film 
either does not adhere, too 
permeable nature stop diffusion 
corrosive agents the metal sur- 
face; and localized corrosion occurs. 

Oil-well corrosion failures are 
usually the result localized attack. 
The efforts expended explaining 
various other factors involved 
localized corrosion have somewhat 
obscured the significance the fact 


paper presented the Annual Meeting 
of NACE in Chicago, Ill., April 7-10, 1947. 

* Engineering Department, Phillips Petroleum 
Company, Bartlesville, Okla. 


that there also involved local 
failure the natural protective film. 
External factors play their part, but 
the primary factor determining the 
location and severity corrosive 
attack steel oil-well equipment 
many cases the inherent protec- 
tiveness lack protectiveness 
the corrosion film formed. The 
corrosion rate the poorly pro- 
tected areas often 100 times 
that the other areas. Obviously, 
great improvement the life 
equipment could effected uni- 
formly protective natural film could 
obtained over the whole surface. 
Past experience has already estab- 
lished that metallurgical factors are 
often involved oil-well corrosion. 
and have stated 
that the presence carbon steel 
the right form generally bene- 
ficial corrosion resistance under 
conditions which lead formation 
solid corrosion products the 
surface. Medium carbon steels have 
been found perform better than 
low carbon steels. Pearlitic steels 
perform better than steels with 
microstructure which the carbides 
are spheroidized quenching and 
tempering. Further investigation has 
now revealed evidence that the effect 
carbide structure steel its 
corrosion resistance even more 
significant than was previously real- 
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section tubing 


heroidized carbides zone indicated cross 
wall, Original magnification photomicrographs 2000X. Picral etch. 
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ized. This effect 
very critical, appar- 
ently because 
critical relation be- 
tween 
structure and the 
protective properties 
the corrosion film 
formed the steel. 


One kind cor- 
rosion which the 
structure 
has been found 
have ef- 
fect not indicated 
so-called “ringworm” attack 
upset-end oil-well tubing. This 
phenomenon has been described 
Wescott,? and 
others. kind localized attack 
occurring near the upset tubing 
which has not been normalized after 
the forging operation. the manu- 
facture such tubing, only the end 
heated for forging the upset. 
the complete length tubing 
not subsequently normalized, tran- 
sition zone left between the recrys- 
tallized metal the heated end and 
the body the tubing which was 
not heated the critical transforma- 
tion temperature range. There 
typical grain size change from rela- 
tively coarse fine and back 
coarse again this zone. 

The earlier investigators pointed 
out that severe local corrosion occurs 
the area adjacent the fine- 
grained zone. This was ascribed 
principally the galvanic effect 
the dissimilar metal structures 
contact with each other. 1945, 
after observing ringworm corrosion 
non-aqueous service, Prange 
proposed that localized corrosion 
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Figure 1—Corrosion groove the ringworm zone upset-end tubing. 
Failure occurred result penetration the tubing wall. 


was due the lack good pearlite 
severely corroded areas.* 


Microscopic examination numer- 
ous specimens cut from corroded 
tubing has now revealed that the 
critical factor determining the loca- 
tion and width the severely cor- 
roded band metal the carbide 
structure. Invariably the ringworm 
occurs the area where the iron 
carbide, cementite, most exten- 
sively spheroidized. This area ad- 
jacent the fine-grained zone 
the side away from the upset end. 
this area the original pearlitic struc- 
ture has not been completely de- 
stroyed recrystallization, but the 
cementite lamellae have broken 
into shorter, thicker lamellae and 
into spheroids. has been found 
that the severely corroded band 
usually rather abruptly bounded 
either side metal which lamel- 
lar pearlite predominant the 
microstructure. 

Ringworm corrosion does not al- 
ways consist continuous band 
corrosion around the circumfer- 
grooves may extend only 
the way around the tubing. Figure 


q 
if 
i 4 3 


ASSOCIATION CORROSION ENGINEERS 


Figure 3—Unattacked cementite corrosion film the surface steel (right), and the original 
pearlite structure the steel (left), Original magnification 2000X. Picral etch. 


shows such corrosion groove which 
had penetrated the wall length 
3-inch tubing service the 
Smackover Field Arkansas. Al- 
though the groove was located 
the usual ringworm zone, there was 
local corrosion other points 
the circumference. Figure illustates 
some significant factors revealed 
examination this sample. The lo- 
calized corrosion was found 
groove caused rubbing the 
sucker-rod coupling against the tub- 
ing. The wall had been thinned 0.05 
inch the intensified corrosion re- 
sulting from the rubbing away 
corrosion products. This had exposed 
the main body the spheroidized car- 
bide zone the wall, with the result 
that severe ringworm attack took 
place this point. Elsewhere 


the circumference, however, thin 
layer predominantly lamellar 
ite structure overlying the spheroid- 
ized carbide zone was not penetrated, 
and ringworm attack occurred. 
This illustration indicates clearly 
how the carbide structure was the 
critical factor this case. should 
noted that the significant feature 
the fine-grained structure which 
previous investigators had shown 
bound the ringworm zone the 
upset side not merely its grain 
size but the lamellar carbide struc- 
ture. Usually this can not de- 
tected except relatively high 
magnification, and 
lamellar spacing close that 
even microscope 
objective does not clearly resolve 
the structure 2000 diameters. The 
hardness the different zones 
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Figure 4—Unattacked cementite corrosion film (right), and the original spheroidized-carbide struc- 
ture the steel (left). Original magnification 2000X. Picral etch. 


varies significantly, with the sphe- 


roidized carbide zone always ex- 
hibiting the lowest and the fine- 
grained zone usually the highest 
readings. this case, the original 
pearlite structure had Rockwell 
hardness B-82, the spheroidized 
carbide structure B-76 and the fine- 
grained structure B-85. 

Some indication why the car- 
bide structure should affect the pro- 
tective properties the corrosion 
product film has been discovered 
through x-ray diffraction analysis 
and microscopic examination 
these products. Holmberg has men- 
tioned the finding cementite 
(Fe,C), the carbide constituent 
steel, distillate-well corrosion 
products. Numerous analyses 
corrosion products scraped off steel 
oil-well parts have shown this sub- 


stance almost always present. 
samples from many wells the 
principal other substance found 
iron carbonate (FeCO,). This insol- 
uble carbonate formed the ac- 
tion the carbon dioxide the gas 
produced from the well. Corrosion 
which the protective nature 
the film critical typical under 
these conditions. 

Microscopic examination the 
actual structure this cementite 
the corrosion film made possible 
the fact that the film, which usu- 
ally somewhat soft when parts 
are first removed from well, hard- 
ens drying. Sections the steel 
can cut, mounted, and polished, 
leaving the film almost intact. 
has been found that the unattacked 
cementite retains its 
ture and dimensions the film. 
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Figure illustrates how the ce- 
mentite appeared film the 
surface steel with lamellar 
pearlite. The original structure 
also shown, that can seen 
how little affected the cementite 
was the corrosive attack which 
completely destroyed the ferrite, 
iron phase. Not only the ferrite 
grains, but also the ferrite between 
the cementite lamellae was attacked. 


Figure shows the results cor- 
rosive attack spheroidized car- 
bide structure. The spheroids ap- 
pear have been left relatively 
The spheroidized 
structure shown was the ring- 
worm zone the same tubing 
which the lamellar structure Fig- 
ure was found. The ringworm cor- 
rosion groove was this case filled 
with the product containing the 
spheroidal carbides. This some- 
what unusual, since these corrosion 
products are usually lost sometime 
before the tubing pulled from the 
well. 

micrograph the 
cross-section cor- 
roded steel surface, 
showing how the fer- 
rite grains have been 
eaten away all 
sides pearlite 
colony which still con- 
tains uncorroded 
its center. 

The edgewise pene- 
tration corrosion 
between cementite la- 
mellae can seen. 
Apparently the cor- 
sion can not readily 


the lamellae. Pearlite grains are 
made colonies lamellae, each 
with its own orientation. Those col- 
onies with lamellae oriented more 
less parallel the surface can not 
attacked until the surrounding 
metal has been eaten away. Numer- 
ous microscopic examinations simi 
lar that illustrated confirm this 
This obstruction which the cementit: 
lamellae offer penetration cor- 
rosion not itself enough ac- 
count for the critical differences 
corrosion rate observed, but seems 
connected with the way 
which carbide structure affects the 
protectiveness the corrosion film. 

Localized corrosion steel sim- 
ilar ringworm attack 
service has been produced the 
laboratory several methods, ali 
which have common the for- 
mation some kind insoluble 
film the surface. One method 
consists boiling ammonium 
nitrate-ammonium 


penetrate pearlite Figure corroded steel surface, showing edgewise 


grains perpendicular 


penetration between cementite lamellae. Original magnification 2000X. 


Picral etch. 


q 
q 


Sept., 1947 


EFFECT CARBIDE STRUCTURE CORROSION STEEL 


421 


Figure corrosion produced inside tubing service (left), and outside 
tory (right). Originally, only indication ringworm outside was crack and small hole seen the 
reproduction left. 


tions. steel, this forms black 
Fe,O, film, which less protective 
spheroidized carbide structures 
than lamellar pearlite. Another 
method consists exposing the 
steel sulfuric-nitric acid mixtures 
similar composition spent ni- 
trating acid. third consists cor- 
roding the steel copper salt solu- 
tions. method which gives rapid 
and somewhat reproducible results 
employs solution made with 
sodium dichromate, concentrated 
sulfuric acid, and water the pro- 


spectively. room temperature this 
mixture does not violently attack 
steel, but 175° and above, steel 
with spheroidized carbide structure 
may attacked drastic rates cor- 
much inch hour. (Caution! 
considerable heat evolved.) Pearl- 
itic structures are not violently 
attacked. Initial attack forms film 
the surface, containing precipi- 
tated iron and trivalent chromium 
compounds. Figure shows sam- 
ple “ringworm” produced 
this solution. The piece tubing 
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Figure 8—Localized corrosion around weld distillate well flow line. 


shown had ringworm zone, in- 
dicated the localized corrosion 
the inside. This occurred service. 
The external evidence this ring- 
worm was the crack and the small 
hole shown. Exposure the test 
solution produced corroded ring 
around the outside. 

the spheroidized carbide structure 
steel inherently more suscep- 
tible attack than pearlite film- 
forming corrosion. All three 
mens were cut out the same 
inch round steel bar and all were 
grained medium manganese steel 
with percent manganese, 0.37 
percent carbon, 0.19 percent nickel 
contained significant amounts 
other alloying elements. One sample 
was normalized from 1600° and 
another was spheroidized 1300° 
for five hours. Both were then 
simultaneously exposed the di- 
chromate-sulfuric acid solution 
approximately 180° for one-half 
hour. They are shown the figure 


with the third unexposed specimen. 
can seen, the spheroidized sam- 
ple was well the way being 
destroyed, while the nor- 
malized sample was only slightly at- 
tacked. Similar spheroidized sam- 
ples have been completely destroyed 
little more than one hour,. while 
normalized samples suffer only 
0.020-inch penetration the same 
The pearlite these normal- 
ized samples consisted very 
closely-spaced lamellae. 

Carbide structure significant 
not only ringworm corrosion 
upset tubing, but other cases 
oil-well corrosion. Recently the flow 
Coast field was dismantled and the 
corrosion the pipe and fittings 
studied considerable detail. Most 
the corrosion was localized. 
every case carbide structure the 
steel appeared the most critical 
factor determining corrosion rate. 

Several fittings with quenched- 
and-tempered structures were cor- 
roded severely. The steels were 
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the 1045, 4140 and 9430 types. The 
depth corrosion could not cor- 
related with composition very well, 
but connection with structure 
could readily detected. The 
greater the extent tempering 
the more coalescence carbides 
into discrete spheroids), the greater 
was the severity corrosion. 
some these fittings, however, the 
pattern corrosion also appeared 
have been affected somewhat 
other factors, such the impinge- 
the well fluid certain sur- 
‘aces and perhaps partial wetting 
the surfaces the water the 
fluid. 

cast valve body and cast ell 
which both had been corroded se- 
verely were found have micro- 
structures which would ordinarily 
called pearlitic. The pearlite 
the valve body consisted, however, 
relatively short 
mellae. The ell had very coarse 
grains with network ferrite 
around the pearlite and some Wid- 
manstatten structure the ferrite. 
The pearlite, when viewed high 
magnification, was seen consist 
largely spheroids and considerably 
deformed lamellae. 
Only few small colonies well- 
formed lamellae were found 
any one the large pearlite grains. 

The carbon steel pipe the flow 
line had suffered less general corro- 
sion than the fittings, but and 
near the welds and certain lengths 
pipe local attack had occurred. 
The limits the locally corroded 
areas near the welds were readily 
correlated with changes hardness 
and carbide structure the steel. 
Figure shows weld straight 
section the line, with intensified 
attack both sides the weld and 
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especially severe attack the weld 
metal itself. The pipe the left con- 
tained 0.25 percent carbon, 0.60 per- 
cent manganese, and 0.028 percent 
sulfur; that the right, 0.21 per- 
cent carbon, 0.53 percent manganese 
and 0.029 percent sulfur. The weld 
metal was low-carbon iron. Figure 
shows the carbide structures asso- 
ciated with this localized corrosion. 
The area intensified attack cor- 
responded the heat-affected zone 
around the weld. The metal the 
zone was generally several points 
lower Rockwell hardness. The 
limits the localized corrosion were 
determined this case, however, 
not the change extensively 
spheroidized carbide structure, but 
merely the change structure 
which the pearlite showed the first 
signs being affected heat. The 
lamellae this affected pearlite were 
distorted but only few spheroids 
had formed. Near the weld there 
was some fine-grained recrystallized 
metal, but the pearlite structure was 
not very well defined. can seen 
Figure the most intense corro- 
sion occurred the low-carbon weld 
metal. 

There were number welded 
bends this line, all which were 
locally corroded. There was slight 
tendency for the attack more 
severe the outside the bends, 
apparently result impinge- 
ment the fluid. The primary criti- 
cal factor, however, was found 
every case carbide structure 
the steel. Figure shows one 
these bends, and the micro-struc- 
tures found determine the limits 
localized corrosion near the weld. 
this case, the sequence struc- 
tures resembled that found tubing 
ringworm, going from pearlite 
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partially spheroidized 
pearlite new finer 
grain pearlite. The 
Rockwell hardness 
varied through 
point range. 

Figure shows 
cross-section the 


surface the edge 
the locally cor- 
roded area Figure 


magnified 1500 di- 
ameters. The unat- 
tacked cementite 
the corrosion film 
can seen project- 
ing from the pearl- 
ite what seems 
fairly continuous 
network. Possibly this 
another clue the 
mechanism which 
carbide structure af- 
fects protectiveness 
the film. 

The carbon content 
the various sections 
the line varied 
from 0.12 percent 


Figure 11—Cross-section surface edges locally corroded area 

Figure 10. Pearlite fine-grained metal and unattacked cementite 

corrosion film. Cementite seems form continuous network 
corrosion product. Original magnification Picral etch. 


Figure 12—End pipe 
section which had suf- 
fered uniform corrosion 
0.10-inch deep for more 
than three fourths its 
length. this end, 
much the surface has 
been protected 
film containing 
FeC and but lo- 
cal failure had led 
pitting. The pits were 
0.10-inch deep. 


= 
| 
q 
. 4 


7 


Sept., 1947 


Figure 13—Carbide structure pipe Figure 12. Poorly formed 
pearlite apparently caused border-line corrosion resistance. Original 
magnification 2000X. Picral etch. 


0.25 percent carbon. There was some 
tendency for the lower carbon steel 
corrode more readily but even 
the 0.12 percent carbon steel, pro- 
tective film had formed most 
the surface. One section pipe had 
suffered from extensive attack. Fig- 
ure shows one end this section. 
For over three-fourths its length, 
this pipe had been corroded very 
uniformly depth 0.10 inch. 
the end shown, however, film 
corrosion products had apparently 
protected much the surface. Local 
failure this film had led 
but, significantly, these pits were 
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only 0.10-inch deep. 
This fact would seem 
indicate that there 
was important gal- 
vanic action involved 
the pitting, since 
the attack was 


more intense than 
where the film had 
failed generally. The 
carbide structure 
the steel consisted 
throughout this 
poorly formed pearl- 
ite, shown Fig- 
ure 13. Some 
arity the thermal 
history the pipe 
must have accounted 
for such structure. 
X-ray diffraction an- 
alysis the film 
the protected/areas 
showed 
present, addition 
the FeCO, and 
Fe,C found the 
films other parts 
this flow line. Possibly the presence 
some original mill scale led the 
formation protective film, but 
once damaged, the film was not self- 
healing. 

the case some alloy steels, 
differences corrosion rate ,are 
difficult correlate with carbide 
structure, because limitations 
the ordinary metallographic meth- 
ods and the optical microscope. 
Figure shows microstructures 
normalized N-80 tubing and the 
spheroidized material the ring- 
worm zone the same tubing. 
N-80 tubing, yield strength 80,- 
000 psi obtained various low 
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Figure 14—Carbide structure normalized N-80 oil-well tubing (left), and spheroidized structure 
ringworm corrosion (right). Original magnification 2000X. Picral etch. 


alloy additions. There was marked 
difference corrosion resistance 
the two structures shown. The re- 
semblance the spheroidized struc- 
ture that observed carbon steel 
can seen; but the normalized 
structure, while different from the 
spheroidized, does not resemble 
pearlite carbon steel very much. 
possible that the electron micro- 
scope might show significant fea- 
tures the carbide structure not 
revealed these photomicrographs. 


The effect carbide structure 
normalized low-alloy steels needs 
more study. There are indications 
that alloying elements may some- 
times impair corrosion resistance 
producing deformed lamellar 
pearlite structure. 


summary, much field experi- 
ence indicates that the carbide struc- 


ture steel profoundly affects the 
corrosion resistance under conditions 
which solid corrosion products 
form the surface. Apparently, the 
unattacked cementite somehow 
fects the protectiveness the other 
solids present. Whether this some 


kind anchoring action the la- 
mellae reinforcing action the 
film itself not clear. any case, 
well-formed pearlite with lamellae 
which appear photomicrograph 
fairly long, straight, and con- 
tinuous are definitely beneficial. 
moves this beneficial effect. Distor- 
tion the lamellar pearlite structure 
heating subsequent its forma- 
tion detrimental. Alloying elements 
which affect the lamellar structure 
may also sometimes harmful. 
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quenched-and-tempered structures the 
corrosion resistance becomes less, 
the greater the degree tempering. 

The whole problem carbide 
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past corrosion experience may in- 
dicate that some cases this factor 
could have explained phenomena dis- 
missed vagaries corrosion. 


has been given too little future studies the corrosion 
attention evaluating the corrosion steel, especially oil-well service, 
resistance steels. Re-examination should given careful attention. 
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Discussion 


The observation that the structure Bartlesville seems the demon- 


steel influenced heat treat- 
ment may affect its resistance 
corrosion is, course, not new. For 
example, Speller his book, 
“Corrosion, Causes 
reproduced data from Heyn 
and Bauer Figure page 
which showed major differences 
corrosion which depended the 
structure the steel. However, 
many other observations have failed 
show similar gross effects heat 
treatment the corrosion resist- 
ance steel, and would appear 
that most test media and under 
the corrosive conditions most fre- 
quently encountered steel the 
effects heat treatment and result- 
ant structure are. much 
nounced than would anticipated 
from the Heyn and Bauer data and 
those reported the present paper 
Mr. Manuel. 

The most significant contribution 
Mr. Manuel and his associates 

*In Charge Corrosion Engineering Section, 
Development & Research Division, International 
Nickel Co., Ine., New York, N. Y. 


** McGraw Hill Book Company, Second Edi- 
tion, 1935—New York. 


stration the relationship between 
heat treatment structure and the 
ability the steel retain protec- 
tive films. This provides explana- 
tion why the effect not noticed 
all environments testing media 
and also serves account for the 
magnitude differences behavior 
beyond anything that would an- 
ticipated the basis simple dif- 
ferences the inherent corrodibility 
the different structures. 

Whether the explanation that 
suggested Mr. Manuel some- 
thing else, there question but 
that has demonstrated that there 
significant relationship between 
the heat treatment and performance 
steel some environments. 
should commended for present- 
ing his findings and his tentative 
conclusions from them early 
his attack the problem, since they 
are sure stimulate research 
others along the same line, which 
bound lead further improve- 
ments the performance steel 
many important corrosive services, 
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Irwin Dietze* 


1943 THE FIRST 
underground power transmis- 
sion cables west Chicago were 
installed the Los Angeles De- 
partment Water and 
This double-circuit cable line, 
about five miles long, extends 
from Nichols Canyon the 
Hollywood hills, south through 
Hollywood along Fairfax Ave- 
nue Receiving Station “D”, 
Venice Boulevard. (See Fig- 
ure 1.) The cable line repre- 
sents considerable investment 
and important link the 
essential that the cable sheaths 
protected from etectrolysis, 
since the useful life these 
cables fixed the life the 
lead 

After considerable study, and 
numerous electrolysis tests, two 
cathodic protection units were in- 
stalled the line. Later, two 
more units were added, and this 
protection was extended cover 
six 34.5-kv. cables which cross 
and parallel the 138-kv. line. 


each circuit the 138-kv. cable 
line there are three 1,500,000 circu- 
lar-mil single conductor lead covered 


%* A paper presented at the Annual Meeting 
of NACE in Chicago, Ill., April 7-10, 1947. 

* Electrolysis Engineer, Underground Design 
Section, Department of Water and Power the 


City of Los Angeles, Los Angeles, Calif. 


Cathodic Protection 138 


the Los Angeles 


cables, about 3.3 inches outside di- 
ameter, each 4.5-inch fiber duct. 
The six 4.5-inch fiber ducts are ar- 
ranged circle around three- 
inch signal cable duct and embedded 
concrete envelope, which the 
minimum outside wall thickness 
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three inches. Two-compartment man- 
holes, located every 710 feet, keep 
the two circuits nearly independ- 
ent possible. 

The continuity the cable sheath 
cable joint, which bridged two 
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RECTIFIER 


sheath bonding transformers 
every manhole. These transformers 
divide the induced voltage equally 
between the two ends each span, 
create virtual ground the 
center the span. They provide 
low impedance path for fault cur- 


Lead Sheathed Power Cables 
Water and Power* 
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rents, although the d-c resistance 
low that the transformers have 
practically effect the d-c flow- 
ing the sheaths. Neutrals the 
bonding transformers the two cir- 
cuits are connected together and 
the signal-cable sheath and lead 
brought central point one 
compartment each manhole. An- 
other lead from this same point con- 
nects all oil 
reservoirs, etc. Two 4-inch lead 
strips, one each compartment, laid 
length-wise under the floor, have 
leads brought the central point. 
This arrangement makes possible 
isolate the various groups dur- 
ing electrolysis tests. Current for 
cathodic protection the lead cable 
sheaths supplied this central 
point with all the leads connected 
together. 


Survey Reveals Sheath 
System Positive 

the cables were energized 
and put into service, electrolysis 
survey was made along the entire 
line, and the sheath system was 
found 200 millivolts posi- 
tive the adjacent earth. (See 
Figure Curve D). 
potential seemed galvanic 
origin, with stray railway currents 
superimposed upon it. attempt 
was made drain the cables the 
railway tracks, which the cable line 
crosses three widely separated 
points, but this did not materially 
change the sheath potentials earth 
nor the pattern the railway cur- 
rents the cable sheath, which in- 
dicated that the railway current was 
not responsible for this condition. 
the south end, the cables are con- 
stantly submerged water, where 
they cross under large storm drain 
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and the railway tracks the same 
point. several other points the 
line passes under large storm drains 
which form pockets the conduit 
line, causing the cables per- 
manently submerged accumulated 
water and making them susceptible 
damage from electrolysis. at- 
tempt was made blow the water 
out these pockets with compressed 
air, but they soon filled again. 
order lower the potential the 
cable sheath below that the sur- 
rounding earth and minimize the 
possibility lead sheath corrosion 
the wet areas, well that from 
stray railway currents, seemed de- 
sirable apply cathodic protection 
the entire line. The use cathodic 
protection also expected take 
care differential aeration, concen- 
tration cells, varying soil-water con- 
centrations, etc. 


Three Types Electrodes Used 


Three types electrodes were 
used for making contact with the 
soil: (1) new lead electrodes; (2) 
“seasoned lead” electrodes; and (3) 
copper-sulphate electrodes. 

The lead electrodes consist 
piece old No. 1/0 No. 4/0-1C 
600-volt L.C.C., two-feet long and 
sealed over each end with solder, 
with brass screw soldered one 
end. Since the cable lines run through 
city streets alleys, the electrodes 
were placed back the curb 
the edge the alley, order save 
cutting the pavement. hole 
made the soil with iron bar 
slightly larger than the lead elec- 
trode and filled with water, the 
soil dry, for about ten minutes 
before the lead electrode lowered 
into place. Connection made either 
with spring contact clip or, for 
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long time tests, the wire secured 
the brass screw with two nuts, 
and excess soil water kept from 
the junction the lead and brass. 

making 24-hour potential tests 
was found that when new lead 
electrode was placed the soil its 
contact potential varies, due the 
chemical action the soil the 
lead surface. order eliminate 
the effect this drifting potential 
lead electrode was installed 
each manhole tested week 
advance, that could become 
the term “sea- 
soned electrode.” The new lead elec- 


trode satisfactory short-time: 


indicating tests. 


Copper Sulphate Electrode Test 

Copper sulphate electrode tests 
were made using two copper- 
sulphate electrodes, one the soil 
and the other the cable sheath. 


Contact the cable sheath made 


through mud “pattie” made from 
the soil taken the point where the 
other electrode placed. The mud 
contact the under-side the cable 
sheath, permitting the copper-sulphate 
electrode placed one side. 
This prevents the copper-sulphate 
solution from coming into contact 
with the lead sheath. using two 
electrodes this manner, the gal- 
vanic potential between the copper 
sulphate and the soil balanced out. 
The use the mud pattie with the 
copper-sulphate electrode new, 
but tests the field show that more 
consistent results can obtained 
repeat readings, many readings 
small area, than with the lead 
electrode. 

large negative zone created 
the earth around each manhole 
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when the manhole hardware con- 
nected the cable sheaths through 
the sheath bonding transformers. 
The reinforcing steel the walls 
and roof, although not directly con- 
nected the manhole hardware, 
must responsible for this condi- 
tion. This zone, where the potential 
the earth around the manhole 
lowered below that the cable sys- 
tem, can plotted measuring 
the soil potential with two copper- 
sulphate electrodes many points 
reference the soil some dis- 
tant point from the manhole. When 
the manhole hardware discon- 
nected from the sheaths, this nega- 
tive zone disappears. point 
feet from the center the manhole 
head, measured along the duct line, 
these negative zones decrease 
acceptable minimum. have there- 
fore made practice place the 
test electrode minimum distance 


feet away from the manhole 
head. 


Provide Path for Fault Currents 

order provide path for 
fault currents from the cable sheaths 
the station ground necessary 
either connect the sheaths the 
station ground provide some kind 
voltage step between them. The 
station ground consists grid 
ground wells made driving two- 
inch extra-heavy copper tubing deep 
into the ground the permanent 
water level, and connecting them to- 
gether and the station equipment 
with bare copper wires laid the 
soil. When the sheaths are connected 
the station ground huge gal- 
vanic cell formed between the 
copper and lead through the soil 
electrolyte, which would det- 
rimental the lead sheaths. the 
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sheaths are connected directly the 
station ground and cathodic protec- 
tion applied, extra current will 
have supplied the rectifier 
take care the current picked 
the station ground. 

special type electrolytic sheath 
grounding cell was developed 
maintain adequate path for fault 
currents and provide voltage step 
between the cable sheaths and the 
station ground. The cell consists 
three lead plates and two silver 
plates, each about six inches square, 
solution potassium nitrate. 
has open-circuit voltage 
about 750 millivolts, and when con- 
nected opposition smaller 
voltage, the circulating current quickly 
falls negligible value, probably 
because polarization. Such cell 
will pass alternating current 
8000 amperes for cycles without 
serious disturbance, with drop 
about volts across the cell. 

One cell installed between the 
cable sheath and the ground bus 
each cable terminal, making total 
six cells each end the line. 
When the opposition voltage across 
the cell becomes greater than 
millivolts, two cells are connected 
series, otherwise this higher volt- 
age would cause deterioration 
the silver plates. Before the cell was 
adopted, consideration was given 
the possibility circulating current 
through resistor establish volt- 
age step and still provide path for 
fault currents. The use low- 
voltage, high-current spark gap was 
also considered. The cell was finally 
selected due its low maintenance 
cost and reliability. 

Preliminary studies the poten- 
tial distribution along the line did 
not indicate any definite points for 
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the cathodic protection units; how- 
ever, quarter points from each end 
the line appeared good start- 
ing points. effort was made 
confirm the two quarter points 
installing temporary anodes man- 
holes and 30, driving eight old 
two-inch iron pipes about six feet 
deep, back the curb opposite the 
manholes. Different combinations 
current, ranging from two ten 
amperes, were supplied from storage 
batteries the two anodes, while 
various manholes along the line, 
24-hour tests were recorded 
smoked charts with Bristol record- 
ing millivoltmeters. (Internal resist- 
ance 10,000 ohms per volt). From 
these data appeared that the anodes 
should located near manholes 
and 30, only two rectifiers were 
installed. 


Locating Anodes Problem 


congested city streets very 
difficult find ideal location for 
the anode. The north anode, near 
manhole was placed DeLong- 
pre Ave. between the curb and side- 
walk about two and one-half blocks 
from the cable line. The south anode, 
near manhole 30, located 
unimproved alley about one and one- 
half blocks from the cable line. 
selenium rectifier ten-ampere ca- 
pacity was mounted pole 
near possible each anode. After 
the two rectifiers had been placed 
operation, series potential tests 
from cable earth was made 
every other manhole along the en- 
tire line. 

The curves and the 
upper part Figure show the 
ground potentials for the entire line, 
measured with the three different 
electrodes with the first two 


Sex 
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cathodic protection units opera- 
tion. every other manhole, ten- 
minute tests were recorded for each 
the three electrodes consecutively 
the hour movement the Bristol 
recording millivoltmeter. 
soned lead electrode was found 
generally more positive than the 
new lead electrode from 
170 millivolts. 

With the two rectifiers opera- 
tion, the soil potential low (Curve 
Figure the region between 
manholes and 22, and man- 
hole 41. sufficient current were 
applied these rectifiers raise 
these low points the curve, the 
potentials near the rectifiers would 
dangerously high, with possible 
damage the cable sheaths from 
electrolytic corrosion. -order 
correct this situation, two more rec- 
tifiers were installed the system: 
one manhole 19, with the anode 
located about two blocks away 
Oakwood Avenue; the other near 
manhole 41, within Receiving Sta- 
tion with the anode installed 
directly front the station, along- 
side the curb between the roadway 
and the railway tracks. 


Include 34.5-KV Cables 
Protection System 


The cables between man- 
holes and 41, Fairfax Ave. and 
Venice Blvd., pass under conduit 
line containing six cables, 
and also under large storm drain, 
and the railway tracks, with both 
cable lines this point permanently 
submerged ground water. When 
the fourth rectifier was installed, 
Receiving Station was real- 
ized that would necessary 
include the 34.5-kv. cables the ca- 
thodic protection system the 138- 


kv. line. the Receiving Station 
“D” rectifier, 
were installed the leads each 
cable line, and the cathodic current 
adjusted that there was voltage 
difference betwen the two cables 
where they cross each other. This 
was done prevent possible current 
flow between them. Additional 
cables are being installed west from 
this station, and they will also re- 
ceive protection from this unit. 


Regulate Current Flow 
Between Lines 


The six 34.5-kv. cables which ex- 
tend out Receiving Station “D” 
terminate various points along 
the line, and one cable parallels the 
138-kv. line far north manhole 
16, and connected the Oakwood 
rectifier manhole 19. (See 
also connected the Olympic 
rectifier manhole 30, and the cur- 
rent supplied the two lines ad- 
justed with resistors that there 
difference voltage between 
the two cable lines where they cross 
San Vicente and Fairfax Ave. All 
cable sheaths this line are bonded 
together every third manhole. No. 
1/0 cable used the leads from 
cable system the rectifier 
provide sufficient capacity for the 
interchange fault currents. the 
Receiving Station rectifier, the 
sheaths all six cables are con- 
nected together and the station 
ground through two sheath ground- 
ing cells connected series. The 
voltage difference between the 34.5- 
kv. cables and the station ground 
was over 900 millivolts, which 
greater than the allowable working 
voltage one cell. 


The improvement effected the 
138-kv. line the two additional 
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rectifiers can readily seen Figure 
Figure shows the potential for 
the first two rectifiers and Curve 
for the four rectifiers. Curve shows 
the potential the 34.5-kv. line con- 
nected the three rectifiers. The 
low point manhole Curve 
probably caused the cables be- 
ing connected the station ground 
Distribution Station Pico 
Blvd. Two 34.5-kv. cables enter this 
station through iron conduit bards, 
which are permanently connected 
the ground system. The protective 
currents and voltage supplied the 
rectifiers the cables are shown 
below the one-line wiring diagram, 
under the graph Figure 


Type Anode Developed 
for System 

The type anode developed for 
this system shown Figure 
used 110-pound railroad rail, made 
from various lengths rail welded 
together make 100 feet, was buried 
horizontally five feet deep and en- 
cased within two-foot square 
soil and salt mixture. Three studs 
are welded the rail and connected 
together with synthetic rubber insu- 
lated cable safety measure 
case local corrosion one the 
connections, and keep the resis- 
tance from increasing the rail 
gradually eaten away. Connection 
the rectifier made the most con- 
venient point, either the center 
one end the rail. After the rail 
has been welded together and the 
connections have been made, en- 
cased with mixture soil and salt 
(sodium chloride) mixed thoroughly 
together machine. From 
two ten pounds salt are added 
each cubic foot soil, with enough 
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water make the mixture flow easily 
around the rail. Ammonium sulphate 
used place salt there are 
any tree roots close by. After this 
has dried sufficiently six-inch layer 
three-quarter- one-inch rock 
laid over the soil-salt mixture the 
entire length the 100-foot trench. 
Six standpipes, made from four-inch 
Nocrete fibre duct, located feet 
apart, starting five feet from the end, 
are placed over the rail for the pur- 
pose adding water the soil 
around the anode. was found most 
convenient install the standpipes 
after the layer rock had been put 
place, digging down the rail 
and then packing rock around the 
standpipe, keep the soil from the 
holes drilled the lower end. The 
balance the trench 
with ordinary soil tamped into place. 
Water then run into these stand- 
pipes until circulates through the 
rock along the entire length the 
anode and percolates down through 
the soil-salt mixture, and carries 
some the salt out into the soil 
surrounding the trench. After year 
two operation, water again 
added the soil through the stand- 
pipes. Salt water used the ope- 
ration the rectifier indicates the 
desirability reducing the anode 
resistance. 


Add Salt Anode Installation 


The original anode installed the 
DeLongpre (north end) rectifier 
was made without any salt the 
soil, and after six months’ operation 
the resistance had increased from 
1.92 3.10 ohms. the resistance 
the anode increased was neces- 
sary limit the current output 
the rectifier that would not 
exceed its 12-volt rating. The anode 
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was rebuilt, using salt the soil 
around it, described above, re- 
ducing the resistance 0.55 ohm. 
result the tests and methods 
worked out this line, have de- 
signed cathodic protection sys- 
tems for two other 138-kv. cable in- 
stallations. One these installations 
has been made two and one- 
half mile line Wilmington, Cali- 
fornia, connecting the steam plant 
with Receiving Station “C”. ten- 
ampere rectifier mounted pole 
near the center the line supplies 
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7.0 amperes 7.4 volts. The poten- 
tial the cable sheath earth 
varies from about -200 millivolts 
the ends the line, -420 milli- 
volts the center, near the anode. 
The other cathodic protection sys- 
tem being installed new 138- 
kv. cable line about five and one-half 
miles long, which has just been com- 
pleted between Receiving Station 
“D” and Receiving Station “B” and 
will consist three pole-mounted 
rectifiers. 


Conclusion 


conclusion, find that apply- 


ing cathodic protection the 138-kv. 
cable line entailed three problems: 


Maintain the entire cable sys- 
tem satisfactory negative po- 
tential earth with adequate 
number cathodic protection units. 
The length the line cannot always 
used means telling how 
many units should installed 
cable line. 

Provide voltage step, means 


sheath grounding cells, between the 
cable sheaths and station ground 
each end the line allow the 
passage fault currents, yet restrict 
drainage currents and prevent gal- 
vanic action between the copper sta- 
tion ground and the lead sheaths. 

Equalize the sheath potentials 
other cable systems that the 
138-kv. line where they cross each 
other, order prevent the de- 
structive interchange current. 
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Resistance Aluminum Alloys 
Fresh Waters* 


TUDIES THE RATE at- 

tack aluminum various 
waters have been made Selig- 
Hatfield,? Bengough and Hud- 
and other investigators. The 
results these investigations to- 
gether with large number actual 
service installations have disclosed 
that any discussion concerning the 
use aluminum-base alloys con- 
tact with fresh waters quite com- 
plex. tremendous variation exists 
the chemical constituents present 
fresh waters geo- 
graphical locations. general, when 
discussing their use contact with 
aluminum and its alloys, fresh 
waters may divided into the fol- 
lowing four classifications: 

Waters containing heavy 
metals such copper, nickel 
and lead. 

Neutral nearly neutral 

Alkaline waters. 

Acid waters. 


* A paper presented at the Annual Meeting 
of NACE in Chicago, Ill., April 7-10, 1947. 

*Chemical Metaliurgy Division, Aluminum 
Research Laboratories, Aluminum Company of 
America, New Kensington, Pennsylvania. 

** Chief, Chemical Metallurgy Division, Alu- 
minum Research Laboratories, Aluminum Com- 
pany of America, New Kensington, Pennsyl- 
vania. 
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not possible predict the 
corrosiveness given tap water 
aluminum-base alloys from the 
type analysis which ordinarily 
made waters. significant cor- 
relation known between such 
items chloride content, sulfate 
content, total solids, total hardness, 
total alkalinity, etc., and the corro- 
siveness waters aluminum. 
However, known that the pres- 
ence very small amounts heavy 
metal ions such copper, nickel, 
lead water may stimulate corro- 
sion usually the pitting type. 
the presence minute traces 
these heavy metals which are not 
detected the usual analytical 
methods, which frequently prevent 
any correlation between the resist- 
ance corrosion and the constitu- 
ents normally determined. 


Waters Containing Heavy Metals 

has been pointed out, alumi- 
num-base alloys exposed waters 
containing certain heavy metals are 
susceptible pitting type at- 
tack, which accelerated the 
presence chlorides. has been 


that attack such aluminum 


alloys Alcoa 3S, 52S, 53S, and 
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RESISTANCE ALUMINUM 


ALLOYS 


FRESH WATERS 


Figure Section from new aluminum utensil after exposure water synthesized 

have the same analysis that Altoona, Pa., water, except that did not contain the heavy metals. 

Section from similar utensil after exposure one week water synthesized have the 

same analysis (including the heavy metals) that Altoona water. The presence heavy metals 
has caused pitting the aluminum. 


61S not general but localized. 
Nominal composition these alloys 
may found Table IV, the 
appendix page 457. However, 
perforations can generally pre- 
vented the use alclad prod- 
uct such Alclad 


The behavior aluminum kitchen 
utensils and tea kettles contact 
with various types domestic wa- 
ters valuable source infor- 
mation concerning 
corrosion. Such utensils fabricated 
from 3S.aluminum are widely 
used over the United States, and are 
generally found satisfactory 
contact with most tap waters. 
number years ago was found 
that Altoona, Pa., the municipal 
water supply caused pitting type 
corrosion. order determine 
why this particular water caused 
this type corrosion, investiga- 
tion was undertaken. ordinary 


methods water analysis nothing 
unusual was found. 
proved definitely acidic (pH 
3.8-4.5) character and con- 
tained 4.4 ppm chlorides and 80-90 
ppm total solids. However, further 
examination spectrographic 
methods revealed that this water 
contained the following heavy 
metals: 


Metal PPM 


The composition this water 
given Table order deter- 
mine the effect these heavy metals 
the resistance aluminum 
corrosion, Altoona water was syn- 
thesized with and without the above 
heavy metals. Specimens, which had 
been cut from the bottom new 
aluminum cooking utensil, were 
placed each the two types 
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water for one week’s exposure 
room temperature. can seen 
Figure the specimen which was 
exposed the water containing 
heavy metal ions was slightly dark- 
ened but there was evidence 
corrosion. However, the specimen 
exposed the water containing 
heavy metals revealed deep pits. 
This marked difference between the 
action these two waters can only 
attributed the presence the 
heavy metals. Although this attack 
was slight the presence heavy 
metals was localized, and re- 
sult perforation might occur. 


Electrochemical Theory 
Corrosion 


This phenomena may explained 
the electrochemical theory cor- 
rosion which has been discussed 
previous For example, 


when aluminum specimen ex- 
posed water solution contain- 
ing electrolyte, such sodium 
chloride, and reducible compounds 
heavy metals, such copper, 
nickel, lead, corrosion cell 
formed. Some point the alumi- 
num surface slightly anodic 
nearby areas, possibly because the 
naturally formed oxide film these 
areas more protective. Electric 
current then flows from the small 
anodic point through the solution 
the cathodic areas. These heavy 
metal compounds are reduced the 
metallic state either the result 
the electrolytic action direct 
chemical action, and 
heavy metals are deposited the 
aluminum surface. These deposits 
heavy metals function effective 
cathodes. time the size the 
deposited heavy 
and this results increase the 
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anodic area and the intensity at- 
tack this point. 

has been found that alclad 
products have remarkable resist- 
ance perforation. This type 
duplex product has central core 
aluminum alloy, with coating 
pure aluminum another aluminum 
alloy one both sides the 
core alloy. The coating alloy 
bonded metallurgically the core 
alloy over the entire surface and is, 
fact, integral with it. The coating 
alloy selected that will 
anodic the core when exposed 
natural waters neutral solutions. 
This means that, area alclad 
aluminum sheet exposed 
water which sufficiently corrosive 
start pit the sheet surface. 
once the pit has penetrated the coat- 
ing will not extend deeper into the 
core. Instead will broaden out 
parallel the surface. Attack 
the core will not occur until all 
the coating has been removed from 
large area. This normally. requires 
extended period time. 


Service Record Alclad 
Tea Kettles 


The exceptional service record 
Alclad tea kettles, since their in- 
troduction the public 1935, 
illustrates conclusively their superi- 
ority over the regular type ket- 
tles resistance perforation 
resulting from the pitting type 
attack. These Alclad tea kettles 
were sent localities where tea 
kettle failures were especially heavy. 
During the succeding four years that 
alclad tea kettles were the mar- 
ket, not single one was returned 
because failure. Since then, 
period over seven years, total 
over 250,000 Alclad tea kettles 
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Figure 2—Section aluminum after years’ service the hot water lines the Aluminum 
Research Laboratories New Kensington, Pa. Note excellent condition pipe. 


have been made and only five 
these have been reported perfo- 
rating the result corrosion. 
These kettles are use all over the 
United States contact with all 
types waters. 


Neutral Nearly Neutral Waters 


Years service and laboratory 
experience have shown that neutral 
nearly neutral waters having 
action upon aluminum-base alloys 
such 2S, 3S, 4S, 52S, 53S-T, 
61S-T, and Alclad 3S. Typical me- 
chanical properties for these wrought 
alloys may found Table V., 
the appendix page 457. This true 
even when such waters contain ap- 
preciable amounts chloride, sul- 
fate, and bicarbonate ions. For ex- 
ample, when the Aluminum Re- 
search Laboratories building was 
erected 1929, all-aluminum water 
system was installed. Although several 
repairs have been made, chiefly the 
hot water lines, much the original 
aluminum pipe still service 
after period seventeen years. 
Recently alteration was made 
one the hot-water lines, and 


section the pipe was removed and 
examined. can seen Figure 
the pipe was excellent condi- 
tion. New Kensington tap water, 
which flows through this system, 
has and contains 150 
ppm total solids. The analysis 
this water given Table 

1934, Alclad pipe became 
available and subsequent replace- 
ments have been made the hot 
water lines using this material. 
the present time, representing 
approximately years service 
for the earliest replacements made 
with the alclad pipe, failures have 
occurred with the Alclad pipe. 

Much valuable information has 
been accumulated the result 
test installation loops alumi- 
num pipe, which have been put 
service domestic hot and cold 
water lines various parts the 
United States. The results these 
tests indicate that, although alumi- 
num pipe alloys 2S, 3S, and 
may exhibit satisfactory resistance 
tap waters many localities, 
general, Alclad pipe would 
most satisfactory because the haz- 
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Figure 3—Results 12-months’ exposure aluminum pipe loop hot water system 
Royal Oak, Mich. Note good condition Alclad pipe and fittings. Corrosion pipe was limited 
small pits the Alclad coating. Specimens cleaned with nitric acid. 


ard the presence heavy metals. service hot water system con- 
can seen Figure tact with Royal Oak, Michigan, 
loop Alclad pipe was This water, can seen 
good condition after months’ Table nearly neutral water 
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(pH which relatively high 
chlorides (301 ppm). 

Nearly neutral neutral waters 
having high bicarbonate content 
have little effect upon aluminum- 
base alloys such 2S, 3S, 4S, 
61S-T and Alclad 3S. For ex- 
ample, aluminum 53S-T welded cans 
after exposure two months 
Mountain Valley water, Hot 
Springs, Arkansas, 
slightly stained. During the ex- 
posure the water was changed the 
end the first month. can 
seen Table Mountain Valley 
water has 7.8 and 215 ppm 
bicarbonates. Although the 
Mountain Valley water increases 
8.6 after boiling, this water appears 
have little effect upon aluminum 
the boiling point. another test, 
Mountain Valley water was boiled 
aluminum impact extruded 
cans hours day for 
total boiling period days. 
During the first two weeks the 
water was changed daily and there- 
after twice weekly. the end this 
exposure, except for staining below 
the water line, the cans were 
affected. 


Alkaline Waters 


Aluminum-base alloys are gen- 
erally serviceable for use with wa- 
ters containing metals the alkali 
alkaline earth groups the pe- 
riodic table having range 8.5 
9.0 below. For example, Mani- 
towoc, Wisconsin, water had 
8.4 which increased 9.3 upon 
boiling because the conversion 
bicarbonates carbontes (see Table 
for analysis). impact extruded 
aluminum can was exposed 
laboratory test boiling Manitowoc 
water seven hours day for five 
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days. During the test the water was 
changed daily. the end this ex- 
posure, period, except for dark 
brown stain, there was apparent 
effect. 


Staining Optical Effect 


Experimental work 
that staining utensils usually 
optical effect which results from 
slight etching the metal the 
boiling water and not from the depo- 
sition some colored product. The 
optical effect produced light 
absorption resulting from multiple 
reflection from minute 
regularities the etched surface 
the metal. reducing the 
reduce the number reflections 
either using certain cleaning 
methods or, many cases, con- 
tinued boiling with one these wa- 
ters, the utensils can brightened. 


Attack Insignificant 


has been found that the slight 
etching aluminum referred 
the preceding paragraph can ob- 
tained with several types solu- 
tions, among which are some the 
tap waters relatively high 
carbonates such Manitowoc wa- 
ter. Upon after boiling, the 
the. water raised with the result 
that very small amount etching 
can occur. This amount attack 
weight loss, but sufficient give 
the critical amount etching re- 
quired for the darkening the 
utensil. must emphasized again 
that this usually not the result 
deposition colored products but 
optional effect, otherwise further 
boiling would not result de- 
crease the darkening. Figures 
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cooking utensil after Mani- 

towoc, Wis., water had been 


and are photographs alloy 
aluminum cooking utensils 
they had been contact with boil- 
ing Manitowoc water for minutes 
and hours, respectively. Al- 
though the surface the utensil 
shown Figure had dark 
appearance after minutes boiling 
that the utensil shown Fig- 
ure the longer boiling period has 
resulted surface appearance ap- 
proaching that the brightness 
the original utensil. 

The corrosion which occurs the 
tender tanks railroad locomotives 
creates considerable maintenance 
problem, not only from the view- 
point the periodic repairs required 
replace corroded steel the ten- 
der tank, but also the iron rust 
which carried into the locomotive 
boiler tubes thus requiring frequent 
shopping locomotives order 
clean the boiler tubes. The treatment 


locomotive boiler waters, for ex- 
ample, the lime-soda process, usually 
results the water having rela- 
tively high pH. Such water 
treated one the major railroad 
systems has the analysis given 
Table The the treated water 
9.1 and the total solids, ashed 
500° C., were quite low, being 195 
ppm. Welded specimens alumi- 
num alloys 
61S-W, and Alclad 61S-T containing 
butt welds made with weld wire 
are being exposed the tender tank 
locomotive this railroad com- 
pletely insulated from the steel. 
the end eight months’ exposure, 
indications are that the aluminum 
alloys are resistant this water. 
visual examination disclosed that 
although the panels had darkened 
they were excellent condition, the 
attack only being superficial. 


Some the alkaline waters with 
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corrosive aluminum and its alloys. 
This can attributed actual 
dissolution the oxide film which 
ordinarily covers and protects the 
surface the aluminum. The pres- 
ence appreciable amounts sub- 
stances such silicates and phos- 
phates may reduce the action 
alkaline waters aluminum. 
the other hand aluminum has been 
exposed other solutions which 
have had higher than 12.5 with 
practically attack. Hence; must 
emphasized that alone not 
water. 


Acid and Very Acid Waters 

Although aluminum 
affected very acid waters such 
mine waters containing large 
amounts ferric ion, they have 
been used with satisfactory results. 
For example, coal mine located 
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utensil after Manitowoc 
water had been boiled 
hours. Although after 
minutes boiling this utensil 
was dark that shown 
that the longer 
period has caused the metal 
surface regain practically 
all its original brightness. 


Westmoreland County West- 
ern Pennsylvania, discharge line 
aluminum pipe with wall 
thickness inch was used re- 
move water from the mine for ap- 
proximately nine years before perfo- 
ration occurred. The analysis this 
water, which given Table 
shows that the water had 
2.9 and contained over 2460 ppm 
ferric ions probably the sulfate. 

Acid waters having the 
neighborhood about four above, 
the absence heavy metals and 
large amounts chloride ions, have 
been found have little effect upon 
aluminum alloys such 3S, 4S, 
52S, and 61S-T. heavy 
metals are present such waters, 
alclad alloys may expected 
give excellent service. For example, 
Altoona water has been boiled 
0.04-inch gauge Alclad aluminum 
pan for 1552 hours without perfora- 
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TABLE 


Results Five Months’ Exposure Complete Immersion High Sulfide Bearing Water 


Gun Barrel Crane County, West Texas 


ALLOY! 


| Max. Depth 


Penetration Change 

Weight Loss, of Attack, (Calculated) in Tensile 

Grams Inches Mils./Year Strength2 
0.01 0.0121 0.02 —5 
0.04 0.0059 0.06 +8 
0.05 0.0023 0.07 —2 
0.08 0.0045 0.12 —4 
57.94 0.01273 15.5 —30 


1 Panels 0.064" x 4” x 9". 


2 These results are based on averages from three tensile specimens 0.064” thick cut from panels after exposure. 
3 This measurement is conservative and is based on the measurement on the existing co,roded surface since none of the origina 


surface remained. 


tion taking place, whereas 
aluminum pan perforated after 480 
hours. 


Sulfide and Sulfite Bearing Waters 


Tests with aluminum-base alloys 
have indicated that they may re- 
sistant sulfide and sulfite bearing 
waters such those found the 
brines from oil wells. Recently 
field test was carried out coopera- 
tion with one the major oil com- 
panies. test rack containing 
number aluminum alloys, well 
specimen cold rolled steel, 
was exposed for five months com- 


Caliper measurements indicated that the maximum depth of attack more nearly approaches 0.025”. 


pletely immersed high sulfide 
bearing formation waters gun 
barrel. The analysis this water, 
which given Table disclosed 
that contained 4300 ppm sul- 
fides, 365 ppm hydrogen sulfide, 
and 7447 ppm chlorides. can 
seen in. Table II, aluminum-base 
alloys Alclad 3S-1/2H, 
52S-1/2H, and 61S-T were found 
markedly more resistant than 
cold rolled steel measured 
change tensile strength, maxi- 
mum depth attack and average 
penetration based weight loss 
data. 


Figure 6—Section pipe from the Aluminum Research Laboratories’ distilled water line after 
about 634 years’ service. 
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ure revealed that was excellent 
condition. 


Demineralized Water 

For many processes necessary 
have available large quantities 
water very low total solids. The 
recent development 
water the ion exchange method 
has required equipment fabricated 
from materials which such 
water can handled with mini- 
mum pickup and discoloration. 
small 61S-T joint was exposed for 
total seven weeks three liters 
demineralized water. After each 
week the three-liter 
sample was removed from test for 
analysis and the same 61S-T joint 
placed contact with fresh three- 
liter sample water. Qualitative 
spectrographic analyses the solids 
remaining after evaporation the 
samples water after each exposure 
are given Table III. can 
seen from the qualitative spectro- 
graphic analysis, that the greatest 
curred during the first week ex- 
posure. Quantitative chemical 
sis showed that the maximum pick- 
any one week was not more 
than 0.2 parts per million. the 
end the seven weeks’ exposure 
there was evidence corrosion 
and the specimen was only very 
slightly stained. 


Engineering Considerations 


While many tap waters have little 
effect uncoated aluminum alloys, 
some have been found defi- 
nitely corrosive. addition, prac- 
tically all recirculated 
there are several reasons for this. 
Recirculated waters may dissolve 
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substantial amounts copper, iron, 
other metals from pumps, piping, 
other metallic equipment with 
which they are contact. Secondly, 
salts initially present these waters 
may become concentrated because 
evaporation some the water. 
Finally, recirculated waters gen- 
erally pick additional impurities 
from the surrounding air, particu- 
larly industrial locations. These 
three factors all unite make re- 
circulated waters corrosive. How- 
ever, such recirculated waters are 
maintained nearly neutral suit- 
able treatment, sometimes feas- 
ible inhibit this action the use 
suitable corrosion inhibitor such 
sodium 


Cathodic Protection 


There are some cases where the 
use inhibitor uneconomical 
undesirable. has been estab- 
lished that many such cases 
feasible, the aluminum 
parts means zinc strips 
Figure illustrates the 
use cathodic protection alumi- 
num tubes blocks am- 
monia still dephlegmator the shell 
and tube type. This dephlegmator 
tubular heat exchanger with tubes, 
shell, and tube sheets made Alcoa 
aluminum. One header made 
aluminum, while the other header 
water box made cast iron. 
Gases from coking 
operation passed through the ex- 
changer contact with the exterior 
the tubes, and recirculated Zeolite 
treated cooling water from spray 
pond passed through the tubes. 
This cooling water, the analysis 
which given Table proved 
definitely corrosive the alumi- 
num tubes especially the hot end 
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Figure blocks inserted ammonia still dephlegmator header for cathodic protection 
aluminum tubes. 


the dephlegmator. Small perfora- 
tions developed the tubes the 
course the first year’s operation. 
this time blocks zinc were 
bolted the headers. The heat ex- 
changer was then operated continu- 
ously for another year and new 
leaks developed the tubes, thus 
indicating that the cathodic protec- 
tion was effective. However, heat* 
exchangers such this, where the 


cooling water flows through the 
tubes and the zinc protective strips 
are placed the headers, doubt- 
ful whether the whole tube af- 
forded protection, because the zinc 
strips cannot effectively distrib- 
uted along the entire tubes they 
can when the water flows the 
outside the tubes. For this reason, 
the use Alclad tubes gen- 
erally more applicable than cathodic 


4 
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protection condensers where cor- 
rosive water flows through the 
tubes. has been shown that Alclad 
tubes will resist perforation 
corrosive waters for periods from 
The tubes this application 
were eventually changed Alclad 
tubes, and since their installation 
they have given satisfactory per- 
formance for over two years. 

Direct galvanic effects, resulting 
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Appendix 


TABLE 
Nominal Composition Wrought Aluminum 


Per Cent of Alloying Elements—Aluminum and Normal Impurities Constitute Remainder 


Man- Mag- Chro- Bis- 
ALLOY2 Copper Silicon ganese nesium Zine Nickle mium Lead muth 


1 Heat-treatment symbols have been omitted since composition does not vary for different heat-treatment practices 
2S” designates wrought alloy. 


TABLE 
Typical Mechanical Properties Wrought Aluminum Alloys 


TENSION 
ELONGATION 
HARDNESS SHEAR FATIGUE 
Sheet Round 
E Yield Strength Ultimate Specimen Specimen Brinell, Shearing Endurance 
rO- Alloy and (Set=0.2%) Strength, (dy Inch (44 Inch 500-kg. Load Strength, Limit, 
Temper! Lb./Sa. In. Lb./Sq. In. Thick) Diameter) 10-mm, Ball Lb./Sq. In. Lb./Sq. In. 
5,000 13,000 9,500 5,000 
im 13,000 15,000 12 25 28 10,000 6,000 
14,000 17,000 11,000 7,000 
17,000 20,000 6 17 38 12,000 8,500 
21,000 24,000 5 15 44 13,000 8,500 
6,000 16,000 30 40 28 11,000 7,000 
15,000 18,000 12,000 8,000 
18,000 21,000 8 16 40 14,000 9,000 


1 Sheet over 0.063-inch thick will have slightly higher tensile and yield strengths. 
“S” refers to wrought alloys. 

refers soft tempered metal. 

“H” refers to hard tempered metal. 4H, WH, etc., indicates degree of temper. This temper is produced by cold working. 
“W”’ refers to the temper resulting from aging at room temperature after solution heat treatment. 


B., 
er- 
ice 
34H 
638 as extruded. 17,000 23,000 7 
“T” refers to temper of fully aged metals. 
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Use Dehydration Combating Internal 


Corrosion Products Pipeline Systems* 


Harry Phipps* 


THE ADVENT prod- 
ucts pipelines, the operators 
these lines have been faced with in- 
terior corrosion—a problem rarely 
ever encountered the older crude 
systems. The corrosion quite early 
manifested itself the form mod- 
erate severe pitting, which turn 
made for heavy accumulations 
oxidized scale, thereby seriously in- 
terfering with the maintenance 
maximum line capacities. After 
rather lengthy period investiga- 
tion, coupled with some costly ex- 
perience, was found that line ca- 
pacities could maintained 
employing regular schedule 
interior scraping; introducing 
anti-corrosion inhibitors; and, 
dehydration the product prior 
delivery the pipeline. with 
this last phase endeavor that this 
paper primarily concerned. 
Before taking the subject 
dehydration such, might well 


* A paper presented to Subcommittee on 
Internal Corrosion of Products Pipelines of 
the Division of Transportation, at the Annual 
Meeting of the American Petroleum Institute 
in Chicago, Ill., November 11, 1946. 

* Socony-Vacuum Oil Company., 
Eagle Division, Wichita, Kansas. 


Inc., White 
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review briefly few the funda- 
mentals involved the problem con- 
fronting us. First all, now 
generally accepted that interior cor- 
rosion product pipelines due 
principally the presence water 
the gasoline oil being trans- 
ported. the quantity this water 
above the saturation point for 
given temperature, will separate 
from the oil, and combination 
with the free oxygen solution 
the product, cause rusting the in- 
terior pipe surface. Water itself 
has little effect the corrosion 
line, provided completely dis- 
solved the product being handled. 
However, the water content ex- 
ceeds the product’s saturation point 
the temperature encountered 
the line, free water will collect 
the interior surface the pipe. This 
fact accounts for the corrosion which 
took place during the early years 
product pipeline operation. 

typical gasoline tempera- 
ture 100° will carry solution 
about 160 ppm water; 
this same gasoline 60° will 
only carry about ppm. It, there- 
fore, follows that when gasoline, 
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Recovery Gasoline 

Pressure Gasoline Distillate 
Ethy! Gasoline Base 
Straight Run Gasoline 
Stoddard Solvent 
Kerosene 


Heating No.2 (cracked) 


ox+odoe 


Water Content OF Saturated Oil (PPM) 


Temperature Deg F 
60 7o 80 90 


Figure 


which water saturated 100° F., 
pumped through line where the 
normal ground temperature 60° 
about ppm water will 
deposited the interior pipe sur- 
face. this deposited water that 
brings about the corrosion and pit- 
ting which has been detrimental 
the maintenance capacities and 
continuity operation. Figure in- 
dicates the determined water solu- 
bility for various products tem- 
peratures ranging from 130° 


100 
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The primary function 
dehydration 
lower the moisture 
content the product 
being pumped 
point where the small 
amount the mois- 
ture remaining will 
stay solution the 
liquid and not drop 
out minimum line 
temperatures are en- 
countered. 


Dehydration Voids 
Scraping 

often the prac- 
tice products pipe- 
line operations run 
scrapers even in- 
hibitors are used— 
which practice defi- 
nitely not necessary 
with dehydration. 
This fact should 
borne mind com- 
paring the relative 
costs these two 
methods corrosion 
prevention, inasmuch 
the periodic run- 
ning scrapers con- 
stitutes definite 
charge against operations. Further- 
more, there always the attendant 
hazard that the scrapers will lodge 
the line—which accident may prove 
quite costly from the standpoint op- 
erating delays and property land 
damage. This last item assumes par- 
ticular importance becomes nec- 
essary remove these scrapers 
urban highly congested areas. 


120 130 


Dehydration Process 
preparing this paper, inquiry 
was directed the operators all 
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known products pipeline systems 
the country, with the request that 
they furnish memorandum outlin- 
ing their experience, any, with 
dehydration. Prompt replies were 
received from practically all the 
companies contacted. However, di- 
gest the information obtained in- 
dicated that only our company, 
Socony-Vacuum Oil Company, In- 
corporated, had used this process 
extensively for corrosion prevention. 
major pipeline has used limited 
amount dehydration removing 
cloudiness from burning oils cer- 
tain terminal locations. However, 
they have not, the writer’s 
edge, used dehydration equipment 
for any other purpose. For that rea- 
son, this paper must necessity 
primarily reflect our 
ence with this process. 


Absorption Method Used 


typical dehydration system 
the one now use the Products 
Pipe Line operated the White 
Eagle Division our company and 
located the Augusta, Kansas, 
Pump Station. The first unit this 
system was constructed the fall 
1936 connection with 176 miles 
6-inch line extending from Au- 
gusta via Topeka Kansas City, 
with terminal facilities the two 
latter points. Installation this 
process followed extensive research 
our technical laboratories, 
result which absorption meth- 
dehydration was selected 
being, their opinion, the most 
practical and effective means com- 
bating internal corrosion the pipe 
line. Certain phases this dehydra- 
tion process are now covered 
Socony-Vacuum patents. 

The original installation consisted 
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four drums, approximately four 
feet diameter and nine feet high, 
equipped with cone bottoms. 1941, 
two more drums the same size 
were added take care addi- 
tional volume oil brought about 
the construction 335 miles 
new line extending from Topeka, 
Kansas, via Omaha, Nebraska, and 
Sioux City, Iowa, Sioux Falls, 
South Dakota. The absorption me- 
dium employed this first installa- 
tion, and still use, 4-8 mesh 
activated alumina 3000 pounds 
which used each drum. The 
alumina bed supported heavy 
metal-perforated plate covered with 
mesh, Figure show flow diagram 
dehydration system such the 
one described. photograph de- 
hydrating unit actually service 

shown Figure 


How Dehydration Accomplished 


The dehydration operation ac- 
complished pumping the product 
through three the towers operat- 
ing the original in- 
stallation, the piping was 
ranged provide for downward 
flow through the alumina How- 
ever, due tendency for the re- 
taining screen plug up, the mani- 
folding was later changed 
permit either upward down- 
ward flow. the present time, the 
flow principally although, 
already indicated, the direction can 
changed the conditions war- 
rant. should also mentioned 
that the piping constructed such 
manner minimize contami- 
nation—that say, whenever 
change product being made, the 
dehydrator drums are momentarily 
bypassed sweep all the 
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LESEND:- 
Product Circulates From Tap To Bothom Of Drum 


FLOW D/AGPRAM 
DEHYDRATOR DRUMS 


OPERATION 
6°3* 18 Mesh Stankss 
Screen Fitted 
Top “Bind Flange 
Lote: 


For Auxrhary Piping 
for Orum *3 ” 
therrmcouphe Conn 


8 From Botfom Tep Of Drum 
= To Bottom Of Orum 
Orum Steam Regenerating Cycle 


40 Mesh Stainless Stee! Screen 
Tied To Perforated Co 


Conn SOCONY-VACUUM OIL COMPANY, INC. 
Created Use WHITE EAGLE DIVISION 


Stee! 
Crodet Disch. On 
PIPE LINE DEPARTMENT WICHITA, KANSAS 


Figure 
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previous product out the lower 
header before the one follow 
started through the system. 

previously pointed out, the 
plant under discussion, three dehy- 
drator drums are used parallel. 
The reason for this arrangement 
secure the proper contact time 
with the alumina bed, thereby effect- 
ing satisfactory water removal. 
slower rate operation with 
drums larger diameter, would 
probably not necessary use 
more than one drum time, the 
only idea involved arrange for 
adequate contact with the dehydrat- 
ing medium order effect the 
desired moisture 


Reactivation Stage Staggered 

With three drums operating 
parallel, the reactivation stage has 
been staggered always have 


fresh tower stream with one 
that the middle, and another 
that approaching the end its 
operating cycle. 
which based schedule calling 
for the regeneration one tower 
every hours, makes for more 
uniform degree dehydration. The 
present pumping rate through the 
dehydrating system 700 barrels 
per hour, divided equally between 
the three towers stream. gen- 
eral, about percent the total 
water will removed 
product passage through the 
tower, provided the water that has 
been picked the alumina does 
not exceed percent weight 
the bed. Alumina will dry oils less 
than ppm the water content 
the alumina bed itself does not ex- 
ceed percent, and will equi- 
librium with 100 ppm water 
gasoline and percent water the 


ol. 


alumina bed. The 
hour rate through the 4-foot towers 
equivalent 0.31 per 
square foot per minute, 150 bar- 
rels per ton per hour, for the 
tons alumina the drums. 
Throughput rates greater than 
barrels have not proved practical 
dration efficiency, and for this rea- 
son felt that for the size drums 
question, this rate about the 
maximum practical one. 


Regenerating Alumina Bed 
After given dehydrator drum 
been service for when- 
ever change from low high flash 
product, vice versa, 
made, new drum, drums the 


case may be, placed service and 


the alumina bed regenerated fol- 
lows: The oil flow stopped, the 
drum drained, and superheated 


passed through the 
the entire bed has been raised 
temperature 380° F., which usu- 
ally requires about hours. With 
the completion this operation, the 
bed blown with refinery gas 
order sweep out the remaining 
steam, after which the gas itself 
cut off and vacuum inches 
mercury applied the tower for 
about one hour. The vacuum jet 
then closed and the drums filled with 
natural gas, thereby completing the 
regenerating cycle. earlier instal- 
lations, superheated air was used 
place natural gas. However, this 
practice was quickly discontinued 
when was found that the complete 
elimination all air from the alu- 
mina bed necessary order 
prevent the destruction gum in- 
hibitors the gasolines and other 


oils. The system regeneration just 
described, however, will permit the 
alumina dehydrate inhibited gaso- 
line without the loss inhibitors. 
should also mentioned that the 
alumina does not absorb sufficient 
quantity the dyes used Socony- 
Vacuum gasoline make any color 
change the dehydrated product. 
However, inadvisable follow 
dyed product with water-white 
oil without first regenerating the 
alumina bed. 


Twelve Products Handled 


present, different products 
are being handled through the de- 
hydration system products 
consisting six gasolines and like 
number burning oils. already 
indicated, average reduction 
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DEHYDRATION 


Figure 3—A dehydrating unit service. 


percent normally effected the 


moisture content. However, during 
periods extremely cold weather 
when ground temperatures are 
above those the atmosphere, 
not necessary make much re- 
duction water content the 
case during warm weather. the 
other hand, when the ground tem- 
perature lower than that the 
atmosphere, added precautions must 
taken dry the product 
point where will not drop out 
moisture, even though its tempera- 
ture lowered rather materially. 
Moisture are made 
varying intervals both the suc- 
tion and discharge ends the de- 
hydrator drums determine just 
how much reduction water con- 
tent has been effected. This analysis 
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TABLE 
Results Efficiency Tests Lines Where Dehydration Used 


Line Efiiciency 
(Percent) 


96.62 
98.61 
99.46 
96.58 
97.67 
98.76 


Date ‘ Line Section Length 
1/45 Augusta Station Cassoday Station..31 miles 
Station Emporia Station..45 miles 
3/26/46 Augusta Station Cassoday Station..31 
3/26/46 Cassoday Station Emporia Station..45 


3/26/46 Emporia Station Topeka miles 


consists the titration the water 
the oil with solution iodine 
and sulphur dioxide methanol- 
pyridine solution, which standard 
Fischer’s reagent. The station engi- 
neers make these tests. However, 
further check operations made 
irregular intervals the Augusta 
Refinery Laboratory. 


Results 100 Percent 


the time the line was con- 
structed, bypass sections were pro- 
vided various points, and peri- 
odic intervals these sections have 
been inspected see any corro- 
sion was taking place; date the 
results have been 100 percent nega- 
tive. the summer 1946, 1300 
feet the original line 
claimed connection with change 
road crossing and detailed in- 
spection the pipe removed from 
this section line has indicated 
corrosion whatsoever. fact, far 
can determined visual in- 
spection, there has not been the 
slightest evidence pitting 
change the interior wall. should 
also mentioned that during the 
10-year period the original section 
our products pipeline been 
served the dehydration process, 
has not been necessary run 
scrapers single time order re- 
move scale otherwise increase 
line efficiency. fact, only one set 


scrapers was ever run through 
the line, and then only through thai 
section extending from Augusta 
Topeka, Kansas— distance 
miles. 

further evidence the high 
efficiency which may 
from any pipeline where dehydra- 
tion properly employed, in- 
teresting note the results 
pumping tests made January, 
1945, and again March this year 
the original section the So- 
cony line. See Table 

arriving these line efficien- 
cies, the Aude formula, pre- 
sented the Twenty-fourth Annual 
Meeting the American Petroleum 
Institute Chicago, November 
1945, was used. 

Due the fact that the pipeline 
under discussior operates closed 
been necessary install the dehy- 
drating equipment the one 
tion mentioned—namely that the 
initial pump station Augusta. 
Even intermediate tankage were 
involved, not felt that additional 
dehydration facilities would 
needed, provided that ordinary care 
was taken see that the tank 
roofs were kept sufficiently tight 
exclude rain water. Naturally 
some added moisture might intro- 
duced during the periods normal 
breathing while tank was being 
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filled emptied. However, actual 


operating experience would quickly 


indicate the amount moisture 
present any serious problem. 
such were the case, then further dry- 


the various products could 


effected before they enter the line 
the initial station. 
TABLE 
Cost Dehydration. 
Operation and 
maintenance ...$ 600.00 
Steam 15,000 Ib. 
per day 20c 


per 1000 1,080.00 
Desiccant re- 

placement ..... 240.00 
Depreciation 600.00 


Total annual 

The above cost breaks down 
cents per 1000 barrels. 


Economies Process 


During the time that the dehy- 
dration process has been opera- 
tion, not only Augusta but also 
points other products lines op- 
erated our company, careful 
record operating costs has been 
maintained. result, felt that 
the total cost dehydration, includ- 


ing operation, maintenance, steam, 
alumina replacements, depreciation, 
etc., will not exceed cents per 
1000 barrels products throughput. 
fact, actual annual costs the 
Augusta, Kansas, 
based the daily throughput 
16,000 17,000 barrels are approxi- 
mately shown Table 

summarize, believed that 
the efficiency dehydration com- 
bating corrosion indicated by: 


The maintenance line ef- 
ficiencies high level. 


The elimination pipeline 
scrapers with their attend- 
ant hazards and operating 

The complete prevention 
interior corrosion, which not 
only minimizes pipe replace- 
ments, but also makes for 
more continuous operation. 


Conclusion 


conclusion, the principal point 
keep mind that dehydration 
differs from all other methods now 
being used combat internal corro- 
sion products pipe lines that 
completely eliminates the source 
the trouble rather than attempting 
neutralize mitigate its effects. 


from Your Officers 


This Contributor 
CAMPBELL, Executive Secretary NACE 


THE OBJECTIVES the National 
Association Corrosion Engineers, two ap- 
pear have most promise early accom- 
plishment. One the formation local sec- 
tions, under the various regional organizations, 
where the majority those interested the 
control corrosion throughout the 
may meet exchange experience and tech- 
nical information. The other the work 
technical committees function the study 
specific corrosion problems and make 
available the results research and field 
experience those interested. 

Local sections are usually formed re- 
sult meetings called discuss corrosion 
problems and exchange 
mally. When any such group contains 
minimum ten active members NACE, 
may, after effecting such organization 
deemed necessary and not inconsistent with the regional by-laws, apply 
the Regional organization under which located, for recognition section. 
Groups this kind serve several useful purposes. They provide forum where 
opportunity given for members the section become better acquainted, 
and discuss their corrosion problems. this way, the individual limited 
experience can learn what being done others solve their corrosion 
problems, and thus share more extensive knowledge. 

When one takes into account the large number industries where corrosion 
problems call for solution, evident that there are numerous industrial 
centers throughout the country where the organization section will result 
substantial economies industries taking advantage benefits gained 
through mutual participation. Sectional organizations should also bring the 
Association’s attention corrosion problems which otherwise might not 
studied investigated. Five local sections have now been formed, with addi- 
tional groups the preliminary stages organization. 

The other objective the formation additional technical committees 
study and investigate those corrosion control problems importance and not 
assigned existing committees. Such committees necessarily must have the 
guidance men other than those with company responsibilities which limits 
the time they can devote detail committee activities. hoped that the 
scope the central office activities can soon expanded supply some 
technical help assist committee chairmen the handling the details 
their work. 
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PANEL DISCUSSION CORROSION PROBLEMS HIGHLIGHTS 
SHREVEPORT SECTION MEETING 


third regular meeting the 
Shreveport (Louisiana) Section 
the National Association Corro- 
sion Engineers was held July 24, and 
members and guests were pres- 
ent. stag dinner, panel 
kansas Fuel Company, was held 
various subjects pertaining cor- 
rosion. Members the panel were 
Cole, Shreveport Municipal 
Water Works; Evans, United 
Gas Pipe Line Co., McGuire, 
consulting Hock, en- 
gineer for Cotton Valley Operators 
Committee; Googe, South- 
western Gas and Electric Co.; 
United Gas Pipe Line Co. 

Answering the query what dam- 
age corrosion causes city water 
lines, Mr. Cole stated that corrosion 
internal nature affected the 
materials used the pipes, plumb- 
ing facilities, and also the quality 
the water. The quality the wa- 
ter, explained Cole, especially im- 
portant industrial plants. cor- 
rosion continues unabated, will 
eventually cause pipeline failure, 
bringing about its attendant evils, 
interrupted service consumers, and 
costly repairs, warned Cole. 

Dissolved oxygen, carbon dioxide 
and bacteria were three factors 


named Cole causing corrosion 
the water lines. 

Mr. Trusty, who chief chem- 
ist for the Arkansas Fuel Co., started 
the panel discussion under way with 
question corrosion the Car- 
thage field, which was directed 
Mr. Hock, petroleum engineer. 
Hock said that corrosion had been 
noted only few wells that 
field, and after other engineers had 
commented, was pointed out that 
the corrosion was more less neg- 
ligible. 

Mr. McGuire, formerly en- 
gineer with the Cotton Valley 
Operators Committee but now 
independent consultant, told the 
corrosion group that magnesium 
bars could used advantage 
protecting tank bottoms 
rosion. 

Problems involved corrosion 
electric utilities were covered 
Googe, while different methods 
preventing damage where two pipe- 
lines cross each other were ex- 
plained Evans. Evans empha- 
sized the value cooperation 
between owners the structures. 

Greco, chemist, discussed the 
use inhibitors, and named some 
the commercial types and gave 
the results obtained. 

meeting. 


‘ 
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The tentative program for the 
Third Annual Symposium Mod- 
ern Metal Protection, sponsored 
jointly Cleveland, Ohio, sections 
The American Chemical Society, 
The Electrochemical Society, and 
The American Institute Chemical 
Engineers, has been completed. The 
meeting will held September 
the Hotel Carter Cleveland. 
past years, two sessions will 
held starting 9:30 and 2:00 
M., with group luncheon 
The program follows: 


Morning Session 


Presiding—George Heise, Na- 
tional Carbon Co., National 
President the Electrochemi- 
cal Society. 


1.Some Notes the Corrosion 
Behavior High Nickel Alloys 
and Stainless Steels, Tee- 
ple, Corrosion Engineering Sec- 

*tion, Development and Research 
Division, International Nickel 
Co. 


Selection Protective Coatings 
for Metal Protection, 


Notice 


Effective January 1948, subscription 
the National Association Corrosion 
Engineers’ journal, CORROSION, will 


$7.50 per year, with $3.50 per year rate 
extended educational and public libra- 
ries, The present method allocating 
$3.00 Members’ $7.50 dues for sub- 
scription CORROSION will continue 
force. 
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PROGRAM FOR MODERN METAL PROTECTION SYMPOSIUM 


Compton, Corrosion 
Bell Telephone Laboratories. 
Resistant Chemical 
Equipment Stainless Steels, 
ers, Industrial Research Divi- 
sion, Pont deNemours 
and Company. 
loys and Applications Proc- 
essing Equipment, Long, 
Chemical and Metallurgical En- 
gineer, Haynes Stellite Com- 
pany. 


Afternoon Session 

Presiding—J. Hansen, Ferro 

Enamel Corporation. 

Rubber Derivatives 
Corrosion Resistant Coat- 
ings, Martin, Asst. Prod- 
uct Supervisor, Hercules Pow- 
der Company. 

Organic Coatings for Corrosion 
Protection, Weidlein and 
George Mellon In- 
stitute Industrial Research, 
Pittsburgh, Pa. 

Protective Coatings for High 
Temperature Applications, 
Harrison, Chief, Enameled 
Metals Section, National Bu- 
reau Standards, Washington, 

Mr. Teeple will discuss the prac- 
tical effects temperature, concen- 
tration, aeration, and 
the behavior high nickel alloys 

and stainless steels with relation 

the chemical and process 

Mr. Compton’s paper outlines test 
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NACE NEWS 


Chairman Vice Chairman 


methods used with metallic, inor- 
ganic and organic coatings they 
relate the type service required 
the coating. Tables will pre- 
sented showing the physical prop- 
erties various coatings, and 
outline test procedures employed 
the Bell Telephone Laboratories 
will given. 

Messrs. Maxwell and Myers will 
discuss applications the various 
grades stainless steels, 
present data bearing continuity 
operation and quality 
The paper will summarize experi- 
ences where the use, and also the 
abuse, stainless materials under 
process conditions have resulted 
some interesting findings. Experi- 
ences showing profitable use spite 
higher initial cost will 
viewed. 

Mr. Martin will give resume 
the development chlorinated rub- 
ber based paints, and will discuss 
the theory corrosion prevention 
use these materials. 

brief history the develop- 
ment high temperature coatings 


Secretary-Treasurer Program Committee 
Chairman 


will given Mr. Harrison, to- 
gether with outline some 
the industrial and military uses 
which these coatings are finding ap- 
plication. Characteristic composi- 
tions and unusual properties 
these new types coatings will also 
described and outlined. 

The committee representing the 
three societies Consists 
Gartland, general Everett 
Gosnell, program chairman; 
Willson. 

The NACE Cleveland Local Sec- 
tion was not time 
jointly sponsor the symposium. 
However, the Section membership 
are giving all cooperation possible. 


Exhibits Committee 
The Exhibits Committee for the 1948 
NACE Convention and Exhibition, 
held April through the Hotel Jeffer- 
son St. Louis, Mo., consists the follow- 


ing members: Maynard Jackson, chair- 
man; Baldwin, Hugh Baird, Steve 
Ed. Seidel, Carl Smith, Stearns, 
and Stirling, co-chairmen. 
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DUTIES NEW TECHNICAL COMMITTEES 


The duties the newly estab- 
lished Committee Minimum Cur- 
rent Requirements for Cathodic 
Mears, Chairman the Technical 
Practices Committee the National 
Association Corrosion Engineers, 
are considered follows: 

List all technical practices now 
used determine current re- 
quired for cathodic protection. 

out the justification for 
using each method. 

Separate justification into those 
based observations field 
results and those based the- 
oretical consideration. 


any definite experiments 
made date support each 
method. 


carried out experiments de- 
signed analyze each method 
completely definite 

Specify the end results the 
form code acceptable 
measurement procedures. 

viewing and revising the code 
the light new data. 

Mr. Mears also announced duties 
for the Committee Corrosion 
Problems Involved Processing 
and Handling Chemicals, another 
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newly established technical 

tee, follows: 

Find out what materials are 
used for handling various chem- 
icals, what equipment and 
why. 

necessary, obtain additional 

information from chemical com- 

panies have tests initiated 
fill gaps presently avail- 
able information. 

Ultimately draw code cov- 
ering the best materials and 
methods constructing various 
types chemical equipment. 
this code, consideration should 
given not only metallic 
materials, but also non-metallics 
for use not only large items 
equipment, but also for in- 
sulation, gaskets, 
ings and the like. 

Mars Fontana, Professor 
Metallurgical Research, The Ohio 
State University, Columbus, Ohio, 
has accepted the chairmanship the 
committee that will study minimum 
current requirements for cathodic 
protection, while Smith, in- 
dependent consultant, 1617 Pennsyl- 
Philadelphia, Pa., will 
head the committe that will investi- 
gate problems encountered the 
processing and handling 
cals. 


Symposium Cathodic Protection 
integrated symposium covering all phases cathodic protection will held the 
William Penn Hotel Pittsburgh, Pa., December and 10, 1947. this symposium, over 
papers will presented. These papers will cover the field cathodic protection, including 


the theory, methods determining the limiting current density required give cathodic pro- 
tection, and the use galvanic anodes and impressed current. Cathodic protection under- 
ground structures such pipelines, chemical equipment, water tanks and marine structures 
will all discussed leading authorities the field. The meeting open, both members 
the two societies and non-members upon payment nominal registration fee. 
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NACE NEWS 


PERSONALS 


Bruckart, former 
Naval officer, has joined the staff 
Memorial Institute, Co- 
lumbus, Ohio, where will asso- 
ciated with the corrosion research 
division. Mr. Bruckart attended 
Massachusetts Institute Technol- 
ogy, Bowdoin College and the Uni- 
versity Kentucky. Prior his 
appointment the Battelle staff, 
engineer for the Southern 
Liquid Gas Company, Dotham, Ala. 


Warren Berry, recent graduate 
Ohio University, has also joined 
the staff Battelle Memorial In- 
stitute, where will engaged 
research industrial corrosion 
problems. Mr. Berry, Phi Beta 
Kappa, veteran World 
War II. 


Robert Misch, 22, Whiting, 
Ind., graduate student Illinois In- 
stitute Technology, has been 
awarded the $1000 Weston Fellow- 
ship the Electrochemical Society. 
Established 1928, the award 
made annually the Society the 
outstanding graduate student 
electrochemistry the United 
States and Canada. Misch, who re- 
ceived his B.S. chemistry 
nois Tech 1945, and his M.S. 
1947, now working his Ph.D. 
the Corrosion Research Labora- 
tory Illinois Tech, and teaching 
chemistry. author three 


technical papers his research 
work and graduate studies. 


Joseph Weldon has been ap- 
pointed Assistant the Vice Presi- 
dent The International Nickel Co., 
Inc., according John Thomp- 
son, Executive Vice President. Mr. 
Weldon will assistant Vice 
President French. Mr. Weldon, 
who became affiliated with Interna- 
tional Nickel 1927 when joined 
the Inco Nickel Alloys Sales Depart- 
ment, has been head the Aero- 
nautical Division that department 
since November 1945. served 
both World Wars and II. was 
affiliated with Union Carbide and 
Carbon Corporation’s Research Lab- 
oratory assistant metallurgist 
prior joining International, and 
after attending Columbia University. 


Erickson, for the past three 
years chemical engineer the In- 
dustrial Water Treating Division 
the Dearborn Chemical Company, 
Chicago, Ill., has been placed 
charge the Chicago City Sales 
Department the company. 


NEWS SECTION was primarily in- 
corporated Corrosion provide 
record the current activities members 
the Association, and convey informa- 
tion interest and value members. All 
members are invited (in fact urged) 
send releases, letters, informing the edi- 
tors changes positions, promotions, 
achievements, other news items. All ma- 
terial should forwarded the Editor 
CORROSION, 905 Southern Standard 
711 Main Street, Houston Texas. 
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Miss Martha Hershel, Milwaukee, 
Wis., formerly librarian the Allis- 
Chalmers Company, Milwaukee, has 
been appointed librarian the Mid- 
west Research Institute, Kansas City, 
Mo., according Harold Vagtborg, 
president MRI. Miss Hershey, 
after graduating from the Library 
School the University Wiscon- 
sin with B.L.S. 1940, joined the 
Board Education Sheboygan, 
Wis., assistant librarian. She 
resigned that post join Allis-Chal- 
mers, which company she left 
accept her present position. 

James Darnell has joined the 
Bjorksten Research Laboratories, 
Chicago, Ill., assistant the 
president, Dr. Johan Bjorksten. Mr. 
Darnell, who was educated Carle- 
ton College, Northwestern Univer- 
sity and the University Illinois, 
from which graduated 1942, 
previously was employed chem- 
ist the Corn Products Company 
and the Pure Oil Company. also 
taught chemistry Trinity College, 
San Antonio, Texas. 

Ten changes Humble Oil Re- 
fining Company’s Production Depart- 
ment supervisory forces were an- 
nounced follows: Jack Toler, 
London District civil engineer, 
Overton, Texas, has been trans- 
ferred the Louisiana Division 
office, New Orleans, La., assist- 
ant division civil engineer handle 
offshore drilling. succeeded 
Overton William Schaefer, 
civil engineer the North Texas 
Division office. Cheaney, as- 
sistant district chief clerk the 
Hub District, Columbia, Miss., was 
transferred the Eucutta District, 
Waynesboro, Miss., district chief 
clerk. Richie, assistant district 


chief clerk Avery Island District. 
New Iberia, La., replaces Mr. Chea- 
ney. Woodell, superintendent 
the Lovell Lake Pressure 
nance Plant, has been placed 
charge the Anahuac Gas Plant 
Monroe City, Texas. 
man, district chief clerk 
Gasoline Plant, Bloomington, Texas, 
has been transferred the 
Gas Plant, district chief clerk. 
Joe Barber, district chief clerk 
the Eucutta District, has been trans- 
ferred the Heyser Gasoline Plant, 
district chief clerk. Sweeney 
has been transferred from the Ana- 
huac: Casinghead Gasoline 
Construction, Monroe City, Texas, 
the McCamey District, McCamey, 
Texas, assistant district chief 
clerk. Bradberry, assistant 
trict chief clerk the Wasson Dis- 
trict, Denver City, Texas, has been 
transferred Avery Island District, 
New Iberia, La., assistant district 
chief clerk, and Davis, division 
clerk the West Texas Division 
office, Midland, Texas, has been 
transferred the Wasson District, 
replace Mr. Bradberry. 

Sam Tour Co., Inc., and its 
affiliate, the American Standards 
Testing Bureau, Inc., both New 
York city, appointed Col. Leslie 
Fletcher Technical Director. Col. 
Fletcher, West Point 1924, being 
retired from the Regular Army 
cause physical disability after 
years’ commissioned service. 
served both World Wars. 

Walter Luce, recent graduate 
from the Ohio State University, Co- 
lumbus, Ohio, has joined the 


search department the 


Co., Inc., Dayton, Ohio. 
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NACE NEWS 


GENERAL 


The Nowery Smith Co., Hous- 
ton, Texas, galvanizers and platers 
large structures, expanded their 
corrosion services in- 
field application linings and 
coatings tanks and tubular goods 
Amercoat plastic materials. Re- 
cently appointed dealer-applicator 
representing Amercoat, the Smith 
company also can handle route 
crews equipped 
with portable equipment designed 
bring factory production line meth- 
ods the field are available through 
the new service, according Allen 
Stafford, southwest representa- 
tive the American Pipe and Con- 
struction Co., manufacturer 
Amercoat; who recently joined 
forces with the Smith company. 


Chemical Plants Division, Blaw- 
Knox Construction Company, has 
moved into its new quarters 321 
Penn Avenue, Pittsburgh, Pa. Lo- 
cated the downtown section 
Pittsburgh, the building 
chased afford larger accommoda- 
tions for the expanding engineering 


WRONG ADDRESS 

page the News Section the August edition Corrosion, 
the article giving the tentative program for the National Association 
Corrosion Engineers-Corrosion Division, Electrochemical Society 
sponsored Cathodic Protection Symposium, the old 
speaker Lyle Sheppard was shown instead his present address 
Houston, Texas. Mr. Sheppard, who still affiliated with Shell Pipe 
Line Corporation, scheduled present the paper, “Detection and 
Measurement Currents Other Than Stray Currents, Including Mag- 
netic Earth Currents,” listed item during the December and 
symposium, held the William Penn Hotel, Pittsburgh, Pa. 


INTEREST 


and construction business the 
Chemical Plants Division the 
company. 


independent agency for sam- 
pling, testing, certifying materials 
and products aid consumer, dis- 
tributor and producer has been or- 
ganized New York the Ameri- 
can Standards Testing Bureau, Inc., 
Trinity Place, New York City. 
has been organized permit ex- 
pansion the testing and quality 
control services formerly rendered 
Sam Tour Co., Inc. The 
organization devotes its major 
ergies industrial research and de- 
velopment work, field investigations 
and industrial process consulting 
services. 


Nash-Kelvinator Corporation has 
awarded Bjorksten Research Lab- 
oratories, Chicago, research con- 
tract relating subjects pertinent 
plastic fabrication. This the 
second substantial research contract 
awarded the Bjorksten labora- 
tories Nash-Kelvinator. 
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New Literature and Bulletins 


Good-All Electric Manufacturing 
Company, Ogallala, Nebraska, has 
available descriptive four-page 
folder various cathodic protection 
rectifiers manufactured the com- 
pany. Details design features and 
construction are outlined. Various 
rectifiers are illustrated 
given for single and three-phase ope- 
ration; tabulations show inputs and 
outputs, and power factors and ef- 
ficiency ratings. Features described 
include quick-change tap switches, 
solderless terminals, oversize 
transformers, selenium, rectifiers, 
overload protection, thermo-switch 
control, and ease maintenance. 


Two technical data sheets, titled 
“Corrosion Control,’ and “Ferr-O- 
Niel and Galv-A-Niel Acid Clean- 


ers” are available from the Nielco 


Laboratories, 1632 Lafayette, 
Detroit 16, Michigan. 
National Carbon Company, Inc., 


Dept. MF, 42nd St., New York 
17, announces publication 
new bulletin, Catalogue Section 
describing standard, seven 
tube heat exchangers Karbate Im- 
pervious Graphite for use under highly 
corrosive conditions. The exchangers 
are available three sizes 
and 10/3” length with effective 
outside tube areas 8.2 sq. ft., 16.4 
sq. ft. and 24.6 sq. ft. respectively. 
All these exchangers are said have 


the well-known properties high 
thermal conductivity and resistance 
the action most acids, alkalis 
and other corrosive chemicals. 


Comparative test data Monel, 
70/30 copper-nickel, mild steel and 
other materials refinery equip- 
ment handling caustic solutions 
contained new eight-page bulle- 
tin, “Handling Caustics Without 
Corrosion Problems,” The Inter- 
national Nickel Company. 

Reports plant corrosion tests 
equipment used remove mercaptans 
from petroleum products are included 
the bulletin. These tests were 
made the reboilers regenerator 
units, the bottom regenerat- 
ing tower, and the vapor section 
regenerator tower. The corro- 
sive effect caustic solution, caustic 
potash solution and potassium hy- 
droxide solution was tested 
Monel, Inconel, nickel, 70/30 copper- 
nickel, mild steel and cast iron. Test 
temperatures ranged from 255 
370° 


addition test data, the bulle- 
tin contains information the use 


processes. These service records are 
based actual refinery operations. 
Photographs, illustrating the text, 
show variety refinery equip- 
ment, such Monel 
changers and pump rods, and nickel- 
clad steel caustic towers. 
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Your Research Work Wasted? 


Why laboratory tests and the 
results general application 
the field seldom agree? Why 
there much contention among 
corrosion engineers regarding the 
merits various methods inhibit- 
ing corrosion? believed that 


the answer both questions the 
and may expressed five 
words—lack cooperation and super- 

There are two corrosion prob- 
lems that are identical every de- 
tail, yet most corrosion engineers 
are apparently seeking single so- 
lution for all their problems. ap- 
parent solution for most corrosion 
problems can probably found 
somewhere the existing literature, 
yet the actual use those remedies 
seriously lagging because they 
proved unsuitable certain 
applications. The responsibility 
the entire anti-corrosion field rests 
the research corrosion engi- 
neer. responsible for the dis- 
coveries the various inhibitors, 
and must also take upon him- 
self see that his discoveries are 
properly used general practice. 

Most field men will give ex- 


fair trial, and all prob- 


ability will out their way 
make thing work, but, order for 
the field man have fighting 
chance must receive the 
data and instructions necessary 
carry out the experiment sensi- 
ble manner. Many research men 
seem loathe part with more than 
vague working knowledge their 
discoveries, and fail realize that 
most inhibitors, methods, must 
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modified meet various field 
conditions. The usual instructions 
the operating department might 
read something like this: “Inject one 
gallon chemical per day point 
the sketch.” There warn- 
ing that the chemical might toxic 
some manner, that trouble might 
experienced with various types 
injection systems, that the chemi- 
cal must stored handled 
certain manner, that must 
freshly mixed periodic intervals, 
that under certain conditions, other 
additives may necessary, etc., etc. 
method material has certain 
limitations those limitations should 
stressed, not omitted! 

The laboratory technician controls 
experiment closely, keeping con- 
stant watch over it, correcting slight 
errors they occur. Who does that 
the field? Adequate field super- 
vision absolutely necessary ob- 
tain accurate results. The equipment 
protected must under con- 
stant supervision person capa- 
ble applying laboratory theory 
general practice, the research and 
operating departments must work 
closely together each furnishing 
man cover the project; and 
neither those men must ever 
change part the program with- 
out the knowledge and consent 
the other. amount theory, 
calculations, laboratory work will 
make company money unless satis- 
factory results are obtained the 
field. therefore becomes necessary 
for the corrosion engineer super- 
vise the field work well the 
laboratory experiment. 

field experiment should 
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planned and conducted such 
manner eliminate all possible 
error. few items that might aid 
the preparation field trial are 
follows: 

The test should sufficient 
duration exclude variations 
results caused seasonal, opera- 
tional, and/or fundamental changes 
conditions. 

There should sufficient tests, 
checks, and supervision make 
sure that the inhibitor correctly 
placed and performing properly, and 
that conditions required for best re- 
sults are constantly maintained. 

treated not new, there should 
full and complete record the 


condition the equipment sys- 
tem, frequency failures, estimation 
remaining trouble-free life, esti- 
mation remaining life before re- 
placement required, probable ef- 
fect mechanical stress fatigue, 
etc., before the treatment begun. 
the equipment new, there should 
garding all the above factors 
applied new material when not 
treated. The reason for all this 
data that anti-corrosion treat- 
ment may not 100 percent perfect, 
but might percent effective 
and still prove economical. 

There panacea for all cor- 
rosion therefore, the prob- 
ability damage result cor- 
rosion causes other than that for 
which particular inhibitor suited 
should considered. Also, not 
blame corrosion for mechanical fail- 

During the test period, accu- 
rate records should kept. These 
records should include all data per- 
taining the project, not just those 


regarding corrosion; operating 
schedules, shut downs, irregularities 
any nature, pictures the equip- 
ment various periods, and the 
opinions the operating personnel 
all merit consideration. 

The test must continuous! 
requiring purchased 
materials should not started un- 
less there sufficient material 
hand complete the test. This point 
the most important all, because 
shutdown one two weeks may 
change conditions (permit corrosion 
products form, destroy equi- 
librium, set galvanic cells, etc.) 
such extent that the results 
obtained will erroneous and 
value. 


Warn operating personnel 
any chemicals materials used are 
toxic dangerous handle, and 
work with the field men until all 
handling problems are solved. 

not attempt use another 
company’s person’s remedy with- 
out first obtaining all the infor- 
mation and data outlined above, 
and prepared follow the 
ment had never been tried 
before. 

Summarizing the above, can 
said that, any corrosion prevention 
remedy tried actual field practice 
must receive the same attention and 
supervision similar laboratory 
experiment, and-that unless perfect 
cooperation maintained between 
the research and production depart- 
ments, the field experiment will 
management arrange for these 
departments cooperate perfectly, 
the men concerned free hand 
that experiment can modified 
quickly without damaging delays. 
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ATMOSPHERIC CORROSION 

Weather-Resistance Galvanized 
Steel Wires and Wire Ropes. 
Wiss. Abhandl. deut. Ma- 
terialprufungsanst. 17-22, (1944) 
Inst. Metals Metall. 14, 
(1947) Feb. 


Atmospheric corrosion tests were 
carried out galvanized steel wires 
and wire ropes the Berlin area, 
and the seasonal and annual corro- 
sion estimated from the loss 
weight the specimens. The corro- 
sion was greater winter than 
summer, and increased proportion 
the sulphur content the atmos- 
phere. Over period years, the 
effect was proportional the lapse 
time. Wire ropes were corroded 
less than single wires; attributed 
electrochemical protection the 
exposed outer wires the unex- 
posed inner wires. There was 
significant difference between the re- 
sistance hot-galvanized and elec- 
trogalvanized 


Readers’ Problems—Brushes Cor- 
rode Steel Slip-rings, 
Power, 90, 12, 128 (1946) Dec. 

iron steel alloy used for 
slip-rings alternators, flat spots 
are usually due tarnish cor- 
rosion which starts where brushes 
bear when rings are rest and be- 
comes more active when rings are 
use. Causes and remedies are sug- 
gested. Electrolytic action between 
brushes and iron rings may one 


the 
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BEARING 
Effect Xylidines the Corro- 
siveness Aircraft Engine Oil, 
Meyrowitz AND Otson, Air- 
craft Engine Res. Lab. NACA. Mem. 
Rept. pp. (1943) July. 

Tests were performed deter- 
mine the effect xylidines the 
corrosiveness aircraft engine oil 
toward engine bearings. The Shell 
thrust-bearing corrosion test was 
carried out with copper-35 lead 
bearings using new oil both with 
and without xylidines and used oil 
from piston-rings sticking engine 
runs both without and with xylidines 
added the fuel and the oil. Results 
showed that the corrosion with 
straight mineral oil was largely 
loss lead and corrosion 
with xylidine-containing oil, the cop- 
per the bearing was also attacked. 
The effect xylidines was negligi- 
ble or, anything, was render the 
oil less corrosive toward copper-lead 
bearings under the test conditions. 
Data are shown graph and micro- 
structures are also given.—INCO. 


CATHODIC PROTECTION 


Construction and Ratings Cop- 
per-Oxide Rectifiers for Cathodic 
Protection Pipelines. Bur- 
TON AND Hamann, Gen. Elec- 
tric, Corrosion, 75-95 (1947) Feb. 

Discusses the operating and appli- 
cation characteristics the copper- 
oxide and provides detailed 
survey copper-oxide rectifiers un- 
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der conditions encountered opera- 
tion part cathodic protection 
system for pipelines. 


CHEMICAL CORROSION 

Effect Small Lead and Silver 
Additions the Corrosion Resist- 
ance Castings Magnesium and 
Certain Its Alloys Elevated 
Temperature and High Humidity. 
trochem. Soc., New York. Preprint 
91-13. (1947). 

Corrosion resistance commerci- 
ally pure magnesium, and the 
AZ80x, AZ63x, and M-1 magnesium 
alloys, with and without small sil- 
ver, lead silver-lead additions, 
air 204° and high relative hu- 
midity, were investigated. was 
found that the average corrosion rate 
these materials may consider- 
ably decreased the addition 
one percent silver. Other additions 
studied also produce considerable 
decrease. These additions not in- 
crease the specific gravity the 
metals great extent—BLR. 


Wet and Dry Chlorine vs. Materi- 
als Chemical Plant Construction. 
Chem. Eng., 54, (1947) 
Feb. 

Part three-part symposium 
which representative materials 
are evaluated for service involving 
wet and dry chlorine and chlorine 
water. Materials covered are vitre- 
ous silica; worthite; tantalum; sili- 
cones; rubber lining; glass-lined 
steel; carbon and graphite; Hastel- 
loy wood, nickel and nickel alloys. 


COATINGS 
Thermoplastics Paint. 
ARMITAGE. Paint Mfr., 17, 8-12 (1947) 
Jan. 


CORROSION—-NATIONAL ASSOCIATION CORROSION ENGINEERS 


Reviews recent methods for modi- 
fication the various polymers used 
surface coatings, the 
performance these modified poly- 
mers. ref.—BLR. 


Protective Coatings for Naval Air- 
(OSRD. Rept. 368) (PB 12, 
148) pp. (1942) (Microfilm only). 


Data and results tests perfect 
coating for aircraft hulls and pon- 
toons minimize the effect 
salt water corrosion and fouling 
the metal due marine organisms 
are given. The chemical behavior 
toxic copper and mercury com- 
pounds relation their immedi- 
ate environment was studied con- 
nection with fouling tests. Such 
poisons were mixed with the paint 
and gradually released acid 
prevent growth marine life 
the metal surfaces. The various tests 
made and the types paint used are 
described application and effect 
corrosion and fouling. 


CONSTRUCTION 


Steel Rails; Part 
Coal Trades Rev. 158, 631-638 
(1946) Oct. 11; Corr. Mat. Prot., 

Includes discussion failure 
rails tunnels because corrosion 
and corrosion fatigue, coating for 
protection against corrosion, corro- 
sion rails and joints water 
troughs, and corrosion wet ash- 
pits. Various railroads have tried al- 
loy steels tunnels, but now 
satisfactory ferrous alloy has been 
found. Even stainless steel fails soon 
because severe localized pitting. 
Normal paints are little value, 
but painting the foot and sides 
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the rail with red lead and tar with 
water-softening sludge gives fair 
measure protection, renewed 
frequently. Oiling rails, which has 
eliminated breakage chairs, seems 
worth trial. Elimination joints 
using long welded lengths would 
decrease corrosion fatigue failures 
under the 


Corrosion-Resistant Processing 
Equipment Clad Steels for Chemi- 
cal and Allied Industries. 
GosNELL. Corrosion, 287-306 (1946) 
Dec. 

These steels are mostly clad with 
nickel its alloys. After describing 
their production similar descrip- 
tion Wick was noted 
BNF Bulletin No. 211, Jan., 1947, 
15) author discusses design 
equipment and precautions neces- 
sary fabrication and joining. Nu- 
merous reaction vessels and other 
equipment from various industries 
are 


CORROSION TESTING 


Dissimilar Metal Effect Mag- 
nesium Base Alloys, Part 
16566 pp. (1945). 

The galvanic corrosion C-HTA 
and J-l-h was determined contact 
with nine different alloys: 52SH, 
24ST, Alclad Alclad 
24ST, 355, 356, and 195. The mag- 
nesium panels were pretreated 
the Dow process, all aluminum at- 
tachments were pretreated chro- 
matizing, and all rivets were fabri- 
cated from 56S alloy and were pre- 
treated chromatizing. All speci- 
mens were then finished applying 
two spray coats zinc chromate 
and two spray coats water alu- 
minized lacquer. These specimens 
were then put tide-water racks 


Chapman Field, Fla., that 
high tide they could immersed 
seawater, and low tide they 
would exposed the sea atmos- 
phere. After 122 days they were re- 
turned for evaluation. The superfi- 
cial corrosion products were re- 
moved cleansing with soap and 
water. Inspection showed that: 
the sheet aluminum alloys tested, 
52SH exhibited the least galvanic 
corrosion. Also, the 52SH attach- 
ment was less corroded than the 
other sheet alloy attachments; 
Both bare and clad alloys 
showed less galvanic corrosion than 
either bare clad 24ST alloys; 
Cast aluminum alloys 356, 355, and 
214 resulted galvanic corrosion 
approximately the same magnitude 
the galvanic corrosion shown al- 
loy 195 was more severe. must 
remembered that these conclusions 
were derived from evaluations 
single specimen. Any errors the 
test procedure inconsistencies 
the pretreatment process finish 
paint schedule could exert critical 
influence upon these conclusions. 
—ALL. 


Mechanism Corrosion Fatigue 
TEHORABDII SIMBAD. Proc. the 
Royal Soc., 188, 372-391 (1947) Feb. 


The mechanism was investigated 
chemical and electrochemical 
methods, attempt find out 
how prevent cathodic 
methods. The application cathodic 
current was found prevent corro- 
sion under certain conditions, the 
current strength required increasing 
with stress range. Graphical methods 
indicate that three four different 
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factors are responsible for the en- 
hancement rate corrosion and 
mechanical damage alternat- 
ing stresses. 


GENERAL CORROSION 


Designing Prevent Corrosion. 
Mears AND Brown. Cor- 
rosion 97-118 (1947) Mar. 

Article reviews the factors 
taken into consideration when incor- 
porating into the design struc- 
tures and equipment means for the 
prevention corrosion. The mecha- 
nism, distribution and types 
rosion are discussed, well ways 
and means combating individual 
types, such corrosion, 
corrosion contact with non-metal- 
lic materials, corrosion resulting 
from from moisture pockets, the cor- 
rosion susceptibility joints, 
respect cathodic protection, 
the advantages aluminum anodes 
(their light weight and low electro- 
chemical equivalent) are compared 
with other standard anodes, and the 
use metallic coatings examined 
length. conclusion, proper 
draining, use non-metallic unions, 
removable condenser tubes for chemi- 
cal plants, inhibitors, and the aque- 
fluids problems are considered. 


GAS AND CONDENSATE 
WELL CORROSION 

Field Studies and Data Corro- 
sion Problems Southeastern New 
41, 35, 105-6 (1946) Dec. 

summary methods used 
Southeastern New Mexico oil fields 
combat both chemical, including elec- 
trochemical, and electrolytic corrosion. 
Chemical corrosion stock tanks 
combated (1) coating the 


interior the tank, (2) using galva- 
nized tanks, (3) using wood tanks, 
(4) organic coatings the stock tanks 
interior, and (5) using plastics for 
coating the interior tanks. Down- 
the-well treatments for chemical corro- 
sion due hydrogen sulfide include 
(1) formaldehyde injection into the 
annulus space, (2) hexametaphosphate 
with tannin sodium chromate, zinc 
chromate, and (3) caustic soda and 
tannic acid. Electrolytic corrosion 
combated cathodic protection while 
plastic couplings have been installed 
some surface lines interrupt elec- 
tric currents that might introduced 
from the surface and cause subsurface 
electrolytic corrosion. Four types 
depositions, although fundamentally 
not corrosion but which 
appear closely interrelated with 
corrosion occurrences are calcium car- 
bonate, salt, paraffin, and those en- 
countered gas injection lines re- 
pressuring plants. Means alleviating 
these are discussed briefly. Only two 
methods repairing casing leaks have 
been used any extent, squeeze 
cementing, and running additional 
string casing inside the existing cor- 
roded casing. 


METAL FAILURE 


Dissociation Pressures Metal 
Oxides Formed Various Solid 
Metals. Iron Age, 158, 13, (1946) 
Sept. 26. 


factor prime importance de- 
termining the oxidation behavior 
metals elevated temperatures air 
and industrial atmosphere the dis- 
sociation pressures the metal oxide 
thermodynamic data, the dissociation 
pressures have been calculated 
function temperature and are pre- 


util 
dat 
the 
tla 
mc 
tio 
0.. 
33 WwW 
Cc 
2 


— 


CORROSION ABSTRACTS 


sented graph. The equation 
utilized the solution and the plotted 
data are also given. Also included 
the graph are curves for oxygen par- 
tial pressures equilibrium with 
CO-CO, and H,-H,O mixtures typical 
industrial furnace atmospheres such 
“Endogas,” “Exogas,” and “Am- 
mogas.” For any given atmosphere, the 
metal will not oxidize the dissocia- 
tion pressure its oxide greater 
than the oxygen partial pressure the 
gas atmosphere. Calculations for the 
various plots are 


Failures Steam Piping. British 
Elec. and Allied Ind. Res. Assoc., 
Eng. (1946) Aug. 30; Combustion, 
18, 54-55 (1946) Oct. 

Investigation the cause num- 
ber failures through cracking 
0.5 percent molybdenum-steel steam 
piping reported. Pending results, 
has been recommended that piping 
for new power stations and replace- 
ments, nickel and copper contents 
kept low possible; and that all 
welding given final stress-relief 
treatment 600 620° C., followed 
slow cooling 420° from which 
temperature cooling off may take place 
still air. Similar treatment recom- 
mended for all bends and for corru- 
gated pipes after fabrication. Also care 
urged insure that there 
surface damage hammering 
other causes which might create local 
residual stress after the thermal treat- 
ment has been applied and hammering 
object under hydraulic test should 
avoided. Particular care should 
taken avoid sharp radii and sharp 
changes surface contour, especially 
the external valleys and any 
grooves, fissures surface irregulari- 
ties should prevented removed. 


further advised that working 
stress operating temperatures should 
minimized wherever practicable, 
making the thermal expansion stresses 
small negligible. Accordingly, the 
pull-up” should approach 
equal the full thermal expansion, and 
the piping designed this basis. 
—INCO. 


Notch Brittleness and the Strength 
Shipbuilders Scotiand, 1945, Paper 
No. 1063; Bull. Iron Steel Inst., 
1946, 130, Oct. 


Theories relating notch brittle- 
ness and the strength metals are 
critically examined, the subject being 
dealt with under the following head- 
ing: Mechanical testing and engi- 
neering design; types fracture; 
molecular and technical strength; 
experimental verification the 
crack theory brittle the 
fracture condition for brittle fracture 
ductile fracture; the Ludvik 
theory notch brittleness; the 
plastic constraint factor the ideal 
notch; elastic superstressing 
possible cause notch brittle frac- 
ture; 10) notch brittleness 
locity crack 11) notch 
brittleness and 
tleness 12) criterion for the mecha- 
nism brittle fracture; 13) Kuntze’s 
“Cohesive and 14) fatigue 


Complex Aluminum Alloys. 
Mech. World Eng. Rec. 
119, 319-320 (1946) Mar. 22; Corr. 
Mat. Prot., (1946) June-July. 

Describes the and ceralumin 
alloys (aluminum-copper alloys 
which nickel, magnesium, silicon and 
iron have been added). The corrosion 
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resistance these alloys not 
good that either the aluminum- 
magnesium aluminum-silicon alloys 
but are somewhat similar the basic 
aluminum-copper alloys. All can, how- 
ever, anodized either sulphuric 
chromic acid type bath which 
improves the corrosion resistance and 
frictional 


Notes the Mechanical Proper- 
ties and Corrosion Resistance 
Magnesium-manganese Alloys Con- 
taining Nickel, Copper and Silver. 
nesium Rev. Abs., 52-56 
(1946) April. 

shown that magnesium alloys 
containing 3.9% nickel and 1.8% man- 
ganese, well magnesium—3% 
copper—2% manganese (actual cop- 
per content and magnesium—7% 
silver—2% manganese, have high cor- 
rosion rates and mechanical properties 
speciai interest. materials 
investigated cast state.)—BNF. 


Stress-Corrosion Cracking Can 
Prevented. Prod. Eng., 17, 10, 211-12 
(1946) Oct. 

The combination conditions 
which may lead failure copper 
base alloys stress-corrosion 
cracking are: (1) The existence 
high tensile stresses (a) within the 
metal result cold working op- 
stresses such occur tightly 
screwed bolts, hanger rods, (2) 
The presence moist ammonia even 
traces slight that cannot de- 
tected sense smell, together with 
air oxygen. (Determine Nessler 
(3) Susceptibility the ma- 
terial itself varies with its composi- 
tion; (4) The element time. any 
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the above factors removed the 
danger from season cracking greatly 
reduced. The degree susceptibility 
stress corrosion season cracking 
related the composition the al- 
loys. Pure copper, and high copper 
alloys such those containing tin, 
brasses containing low percentage 
zinc, copper-silicon alloys with low 
silicon content and copper-nickel alloys 
are most resistant. Brasses low cop- 
per and high zinc are most suscepti- 
ble. Chart shows that 
taining 63-64% copper are caused 
fail the lowest 


REFINERY CORROSION 

Resistance Some Nickel- 
Containing Alloys West Texas 
Crudes. Morton, Corrosion, 
23-34 (1947) Jan. 

brief survey the uses nickel- 
containing alloys resist the corro- 
sion from high sulfur West Texas 
crudes. pointed out that the re- 
sisitance Monel and nickel the 
corrosives encountered producing 
West Texas crudes such high 
order that nearly complete immunity 
attack upon sucker rods, deep well 
pumps and other equipment can ex- 
pected proper application and use 
high nickel-containing alloys. The 
widely differing nature corrosion 
occurring refineries again re- 
ferred to, and appropriate alloys are 
suggested. For the temperature region 
above about 500° F., the chromium- 
nickel stainless steels are indicated, 
and below this temperature level, non- 
ferrous alloys are required, such 
Monel; 70-30 copper-nickel alloys; 
cast irons where high resistance 
sought the corrosives released dur- 
ing refining some 
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Corrosion the Principal Equip- 
ment Refineries Processing Sul- 
furous Oils from Second Baku 
Fields. Trans. 2nd 
Conf. Corr. Met., II, 227-236 
(1943). 

Corrosion takes place cast iron 
gas condensers, water separators 
(welds and reflux pump parts espé- 
cially), and atmosphere furnace and 
vacuum furnace where crude oil and 
topped crude are treated. Carbon tubes 


the atmospheric part the furnace 


had life span one year, while even 
alloyed tubes the vacuum part 
served considerably shorter periods 
time. the reforming unit furnaces, 
calorized tubes are 4-6% chromium 
0.5% molybdenum steel. Similar cal- 
orized tubes cracking furnace 
banks radiant section showed in- 
tensive corrosion within short period 
observation. Localized corrosion 
the atmospheric tower mentioned, 
and 11-13% chromium steel was satis- 
factory for the fractionating tower 
lining. Desalting and dehydration 
charge are basic methods corrosion 
prevention. Thermochemical methods 
desalting are used and experiments 
electrical desalting are under way. 
Hydrogen-chloride 
counteracted gaseous ammonia, 
while lime more advantageous for 
hydrogen 


Corrosion Resistance 27%- 
Chrome Alloy Recorded High 
Plant Service Tests. 
Report for Office Rubber Reserve. 
Petro. Proc. (1947) 
Feb. 

Results tests metallurgical 
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reports iron alloys catalytic 
dehydrogenation processes oil com- 
panies are summarized and tabulated. 
Alloys mentioned are: 18-8, 18-8 
lumbium, 18-8-silicon, 18-13-3 molyb- 
denum, 16-13-3 molybdenum, 25-12, 
25-20, 29-9, 12% chromium-0.2% 
aluminum, 
alloys. Oxidation rates butadiene re- 
aetors showed that the 27% chro- 
mium-iron alloy rated with the higher 
chromium-nickel alloys. Reactor tubes 
both 18-8-silicon and 25-20 chrome- 
nickel subjected 141 days’ testing 
cyclic oxidation-reduction environ- 
ment, first step dehydrogenation 
behaved well. 29-9 cast alloy valve 
failed under service conditions in- 
volving intermittent heating 1100° 
F., from sigma phase precipitation. 
Two Inconel catalyst tubes installed 
catalyst harp with 27% chromium- 
iron alloy cracked through plugging 
tubes, although alloy seemed chemi- 
cally resistant. 18-8 and 18-8-silicon 
were shown unsuitable for gas 
cracking near 1400-1500° F.; 27% 
chromium alloy developed less car- 
burization, but was susceptible em- 
brittlement. Current specifications for 
this alloy are given. 
microstructures, etc., shown.—INCO. 


Study the Corrosion Cop- 
per Alloy Condenser Tubes. 
Paper before ASME, 
Tulsa, Oct. 7-9, 1946, Petro. Proc. 
251 (1947) May. 

The principal primary causes cor- 
rosion are reviewed bring out the 
point that most copper alloys re- 
finery and natural gasoline plant serv- 
ice fail stress-corrosion cracking, 
corrosion fatigue, and impingement 
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corrosion. The results corrosion, 
they are visible the metal are de- 
scribed. Hitherto unpublished data 
secured from extensive corrosion tests 
are given, which indicate the compara- 
tive resistance the various alloys 
attack sulfur and water are tabu- 
lated. Alloys tested were antimonial 
admiralty—72% tin, 
0.05% antimony, 26.95% zinc; ad- 
miralty—71% copper, tin, 28% 
zinc; red brass—85% copper, 15% 
zinc, 20% cupro-nickel, 30% cupro- 
aluminum brass—76% copper, 
aluminum, 22% zinc; Muntz 
metal, 60% copper, 40% zinc; and 
straight 


SURFACE TREATMENT 


Residual Stresses Can Bene- 
ficial Might Cause Failure 
Part. ALMEN, Prod. 17, 
81-85 (1946) Aug. 

Residual stresses may asset 
liability depending their relation 
the stress pattern the working 
load. Stress raisers and stress corro- 
sion affect the life parts. For ex- 
ample, because fatigue cracks always 
originate surfaces that are under 
tension, not compression, the fatigue 
strength member can increased 
shot-peening the surfaces under 
tension. Thereby the peak 
stresses the surfaces are reduced 
and the fatigue life the member 
respondingly increased. Shot-peening 
leaf springs, tension, and limitation 
design are discussed. Graphs and 


Investigation Metallic Surfaces 
Electrolytic Means—Role the 
Beilby Layer. Paper 
before Comm. Tech. des Etats Pro- 
priétés Surface des Métaux Conf., 
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Paris, Oct. 23-26, 1945. Journéss des 
Etate Surface, publ. Pro- 
fessionel General Transforma- 
tion des Métaux, 1946, 37-39, (In 
French.) 
Author reveals 
nected with formation polar mol- 
ecules when metal immersed 
liquid, the Beilby layer, and behavior 
polished and other electrodes. 
new approach problem surface 
conditions polished metals indi- 
cated, since these phenomena can only 
observed electrolytic methods. 
comparing behavior polished 
electrodes with those fused glass, 
mentioned that nickel, iron, tung- 
sten, gold, copper, aluminum car- 
bon wire 0.1 mm. can soldered 
glass well platinum. Results 
work Grumbach, Jolibois, Prot and 
others are related conclusions 
author. Polished electrodes behave 
qualitatively like condensers shunted 
strong resistance and have Beilby 
layer comparable immobilized 
liquid and the phenomena are the same 


all solutions, whether acid, neutral 


Electrolytic Polishing—Method 
Superfinishing. Monpon. Paper 


before Comm. Tech. des Etats 
Propriétés Surface des Métaux 
Conf. Paris, Oct. 23-26, 1945. Jour- 
néss des Etats Surface, publ. 
Transformation des 1946, 
59-66. (In French.) 

Applications electrolytic polish- 
ing and super finishing the aviation 
engine industry are discussed. Influ- 
ence electrolytic polishing me- 
chanical properties, friction, wear and 
corrosion specimens, including pis- 
ton shafts, cylinders and valve heads 
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The roof and walls are CORRUGATED 


HELP. BEAT the problem 

corrosion the above Nitrogen 
Fixation Plant, engineers responsi- 
ble for its construction selected 
Johns-Manville Corrugated Tran- 
site—a material with outstanding 
record for resistance highly cor- 
rosive gases, vapors and fumes. 


Made two minerals—asbestos 
and cement combined under great 
pressure into unlaminated, mono- 
lithic sheets, J-M Corrugated Tran- 


site Cannot rot, rust burn. 


*Transite is a registered Johns-Manville trade mark 


Long recognized the ideal in- 
dustrial roofing and siding material, 
Corrugated Transite comes large 
sheets that can quickly and easily 
installed any skeleton-frame 
structure. never needs preserva- 
tive treatment—requires little 
maintenance through the years. 


Get all the facts about Johns- 
Manville Corrugated Transite be- 


Johns-Manville, Box 290, 


fore you build. Write 
New York 16, 


PRODUCTS 


ed 
& 
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mentioned), 
and use process discover and 
correct flaws due corrosion during 
storage engine parts, faults recti- 
fication, and those due 
structure are discussed. Graph shows 
influence surface conditions 
variation limit alternating torsion 
fatigue function resistance 
traction. martensitic conditions, the 
polishing induced 34% gain 
fatigue 
num steel. Further investigations. are 
necessary before can known 
whether the electrolytic polishing 
method can applied important 
parts such crankshafts, reducers 
rods aviation engines. studying 
the profiles variously finished sur- 
faces engine parts, thick layer 
nickel copper was electrolytically 
deposited before the section was dis- 
sected.—INCO. 


Preparing Iron and Steel for 
Bright Zinc Plating. 
Prod. Fin., 11, 46-48 (1947) 
Jan. 

Describes four well-known com- 
mercial techniques.—BLR. 


Aluminum Cleaning Procedures. 
Brapy. Iron Age, 158, 76-79 
(1946) Dec. 19. 

Review discusses behavior vari- 
ous cleaning, oxidizing and deoxidiz- 
ing materials and suggests means 
avoiding incomplete rinsing. Effect 
surface preparation welding opera- 
tions also covered. 


Prevention and Removal Method 
for Scales Oil-Producing Equip- 
ment. Oil Gas J., 45, 
22, 68-71 (1946) Oct. 

Prevention and removal methods for 


ENGINEERS 


hard and soft scale oil-field equip- 
ment are discussed. Operation 
pipe cleaning machine shown. Spe- 
cific cases are briefly described. 


Some New Aspects the Protec- 
tion Steel Tin and Tin Alloy 
Hoare, Tin Research Met. 
Treatment, 1946, 197-205. 

Protecta-tin process filming 
tinned steel immersion hot alka- 
line phosphate-chromate solution con- 
taining wetting agent protects tin 
plate from sulphur staining 
tards rusting moist air. The sheets 
are successfully filmed prior fabri- 
cation. test for adequate filming 
comprises minutes immersion 
boiling yellow ammonium sulfide di- 
luted 1:4; unfilmed spots becoming 
black. Tin coatings 0.00003 inch 
with Protecta-film treatment are best 
improve corrosion resistance 
painted steel, tin coatings under paint 
performing better than bare steel. Tin- 
coatings are plated from sodium 
stannate—zine cyanide baths with ex- 
cess sodium cyanide and sodium 
hydroxide 70° and current den- 
sity 10-30 ft. using tin- 
zinc anodes the desired composition. 
The 80-20 alloy has best all- 
around properties and can improved 
phosphoric acid chromic acid 
treatment.—INCO. 


Surface Preparation and Drill Pipe 
Fatigue Failure. Na- 
tional Tube Co., Oil Weekly 124, 
(1946) Dec. 

The effects various types fin- 
ishing drill-pipe stock its resist- 
ance fatigue air and corrosion 
fatigue brine were studied. The 
specimens were tested conven- 


The Authority Field 


Dedicated 
Service 
For All 
Industry 


COVERAGE.... 


CORROSION reaches majority corrosion engineers 
ved throughout the world, being distributed foreign countries 
besides the United States and Canada. Here the medium 
reach this highly concentrated group specialists—the men 
who specify and recommend the materials, equipments, serv- 
ices and devices their companies use combating corrosion. 


For rates and mechanical specifications write: 


CAMPBELL, Executive Secretary, 
National Association Corrosion Engineers 
905 Southern Standard Building, 711 Main Street 
HOUSTON TEXAS 


Spe- 

best 

ex- 

in- 


tional Moore type rotating beam 
fatigue machine, with few adjust- 
ments. Surface treatments included 
polishing, scaling, pickling, Bullard- 
Dunn cleaning, and shot 
blasting. The air endurance values 
were close agreement with the lit- 
erature values, the polished stock being 
only slightly superior shot-blasted 
stock. The corrosion-fatigue results 
are quite different and shown that 
regardless type surface treatment 
within the limits test error there 
difference the behavior resist- 
ance combined corrosion and 
fatigue. Corrosion resistance and low 
notch sensitivity properties are recom- 
mended for drill-pipe stock prolong 
useful life. 


Environmental Control Metal 
Processes—I and II. Parry, 
Gen. Motors Res. Labs. Am. 
Soc. Monthly Rev., 808-819 
(1946) Aug.; ibid 945-953 (1946) 
Sept. 

Factors influencing choice clean- 
ing materials and methods and various 
processes are surveyed G.M.’s in- 
dustrial health consultant. The follow- 
ing are covered: pickling, bright dip- 
ping, phosphoric acid cleaning, use 
alkaline cleaners, emulsion cleaning, 
cyanide dipping, burn-off, salt baths, 
molten caustic descaling, solvent de- 
greasing, vapor degreasers, solvents, 
stabilizers, heat source and controls, 
sludge removal, ventilation, location 
equipment and common causes sol- 
vent 


TESTING 


Apparatus for the Determination 
Corrosion Losses the Method 
Hydrogen Evolution. Guro- 
Zavod. Lab., 484 (1940) 
(In Russian). Inst. Metals 
Metall. 
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Abs., 18, 322 (1946) Sept. Descrip- 


Tracking Troubles Atmospheric 
Bell Tel. Lab. Symp. Atmospheric 
Exposure Tests 


Metals, ASTM, Pittsburgh Spring 
Mtg., 1946, Disc. 89-100, 
Feb. 27. 


Information regarding the planning 
corrosion tests and the application 
statistics control given. 
Graphs show tensile strength change 
with time atmospheric exposure. 
Commercial copper, aluminum, and 
manganese bronze were used test 


specimens.—INCO. 


Corrosion Criteria: Their Visual 
Evaluation. Darrin. Corrosion., 
268-277 (1946) Nov. 

Reprint the author’s paper 
ASTM Bull., 1946, 133, 37-39, Jan., 
with the addition discussion be- 
and the author.—BNF. 


Corrosion Copper, Lead and 
Lead-Alloy Specimens After Burial 
Number Soils for Periods 
BERT, Inst. Met., 78, 139-174 
(1946) Nov. 

Specimens copper, lead, and lead 
alloys containing small amounts 
antimony and cadmium tellurium, 
buried seven types soils for pe- 
riods years, showed marked 
differences the corrosiveness the 
The most corrosive soil, moist 
acid clay, caused approximately 
times as-much loss weight the 
least corrosive soil, chalk, and resulted 
yd. pipe less than years. was 
not possible correlate the corrosive- 
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GIVE YOU 
BETTER 


PIPE 
PROTECTION 


PIPE LINE SERVICE DESIGNS AND 


BUILDS THEIR OWN EQUIPMENT 


Pipe protection more than just coating 
and wrapping operation Pipe Line Service 
Corporation. 

pioneers the development mechan- 
ical equipment for protecting pipe, PLS en- 
gineers realize their responsibility the 
industry providing pipe protection step 
with everchanging requirements. That’s why 
Pipe Line Service designs and builds all 
their own equipment for cleaning, coating 
and wrapping pipe. Nothing left chance 
give customers the kind pipe protection 
they require. 
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Texas Corpus Christi, Texas Harvey, Lovisic 
Sparrows Point, Md. ana 
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ness soil simple way with 
one more features the soil analy- 
sis, but considered that sulphate- 
reducing bacteria played important 
part the action taking place the 
more corrosive soils. The differences 
behavior different materials was 
much less marked than the differences 
between the soils. the two most cor- 
rosive soils, moist acid clay and wet 
acid peat, would unwise bury 
unprotected pipes any the ma- 
terials. Complete data are given 
tables and 


The Influence Movement 
the Corrosion Metals Salt Solu- 
tions and Natural Waters—Pt. 
Low-Speed Rotation Mild Steel. 
(Peripheral Velocities Below 100 
Inst., Adv. Copy, 1946, pp. Nov. 

rotating-specimen technique de- 
scribed for investigating the influence 
movement the corrosion rates 
immersed metals. Measurements 
oxygen absorption, hydrogen evolu- 
tion, loss weight metal, and 
depth penetration corrosion were 
made with mild steel 0.5 normal 
sodium-chloride, “conductivity” water, 
Maximum rate penetration the 
sodium-chloride solution was 
43.3 rpm. The corrosion rate rpm 
three times, and that 260 rpm 
only twelve times the rate stagnate 
solution. Factors influencing the dis- 
tribution corrosion are discussed. 
Positions anodic and cathodic areas 
cannot always located precisely but 
the process considered electro- 
chemical. 


Bibliography Corrosion Test- 


ing Methods. Cor- 
rosion, 16-29 (1946) Nov. 


ENGINEERS 


Some 250 references, with brief 
notes, arranged under the following 
headings: alternate immersion; at- 
mospheric and sea-water exposure; 
the Huey test (nitric acid 
chromium-nickel stainless steel) im- 
mersion; the Mylius test; oil cor- 
rosivity and bearing corrosion; salt 
spray; soil corrosion; miscellaneous 
general interpreta- 
tion and 

Investigations the Effect 
Zinc the Corrosion Some Mag- 
nesium Casting Alloys. Fox, 
Inst. Met., 78, 229-241 (1946) Dec. 


Immersion (3% sodium-chloride) 
and atmospheric exposure tests un- 
protected magnesium—8% aluminum 
and magnesium—9.5% aluminum, 
using high- and normal-purity ma- 
terials. Conclusion that normal- 
loys, presence about 0.5% zinc im- 
proves corrosion resistance. However, 
itself undesirable from the 
corrosion point view its addition 
alloys higher purity markedly 
reduces their resistance (when un- 
protected) salt-water 


Variation Corrosion Properties 
Over Two Magnesium Alloy Sheets. 
Inst. Met., 73, 129-137 (1946) Nov. 


Sea water spray chromate-treated 
specimens, selected regular intervals 
from sheet magnesium alloy 
each D.T.D. specifications 118 
(AM503: 1.81% manganese) and 
120A (AZM: 5.54% aluminum). 
fairly small random variation (prob- 
ably due the method test) was 
found material D.T.D. 120A; 
large systematic variation was found 
material D.T.D. 118, associated 
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clock-watcher! 


Twenty-four hours day, seven 
days week, corrosion its 
silent job destruction. pro- 
tect all metal surfaces, specify 
RUST-BAN the impregnable 
coating that stops rust and cor- 
rosion their tracks. 


There RUST-BAN for prac- 
tically every service condition 
known the oil industry. And 
wherever you are, there 
RUST-BAN marketer who will 
glad advise you the correct 
RUST-BAN solve your corro- 


sion problem. 


HUMBLE OIL REFINING CO. 


REG. PAT. OFF. 
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with similar variation the iron 


WATER CORROSION 


The Corrosion Water Heaters. 
Weekly 125, (1946) Dec. 
Gas J., 248, 1047-1050 (1946) 
Dec. 11; 1090-1094 (1946) 
Dec. 18. 

the investigation described this 
paper, two standard models instan- 
taneous sink water heaters have been 
subjected investigation ac- 
celerated life test. both cases, the 
heater and fins were constructed 
“tinned” copper. The test consisted 
the running water continuously 
through each appliance and lighting 
and extinguishing the heater inter- 
vals 334 minutes. The main factor 
investigated was the sulfur content 
the gas burned. has been found that 
when the sulfur content town gas 
reduced from grains per 100 
cu. ft., there almost correspond- 
ing reduction the amount corro- 
sion. Conclusions are (1) general, 
the microscopical and analytical ex- 
amination metal sections cut from 
unused and used water heaters leads 
the same conclusions regarding corro- 
sion effects have been drawn from 
study the weights and composi- 
tions corrosion products; (2) 
unused heaters the protective coating 
not alloyed with the copper walls, 
etc., and the layers for each heater 
wall are uniform thickness and 
show neither porosity 
(3) Thinning the protective coating 
takes place, with drainage forming 
globules, and bare patches developing 
particularly the main walls and 
shields. Deposits corrosion products 


are particularly marked the fins, 
and are accompanied deterioration 
the coating, and (4) The coating 
remaining alloyed with the copper 
walls, and the alloy apparently less 
resistant attack than the original 
coating. 


Copper Base Alloy Tubes 
Power Plants. Butow. South- 
ern Power Ind., 64, 54-56 (1946) 
May; Corr. Mat. Prot., 
(1946) June-July. 

Presents information aid the 
selection the most economical and 
satisfactory condenser 
exchanger tube for given application. 
Discusses outstanding corrosion-resist- 
ing characteristics copper-base al- 
loys, rate corrosion, effect 
composition water corrosiveness, 
effect steam and condensates, corro- 
sive products, impingement corrosion, 
stress corrosion, temperature effects, 
and galvanic coupling—INCO. 


Condenser Corrosion Reduced. 
Chem. Eng. News, 25, (1947) 
Jan. 

Use metal belled-end 
inserts with very thin fiber sleeves 
shrunk the outside, which swell 
contact with water form tight seals 
even seriously corroded tubes dis- 
cussed. 80% water friction reduc- 
tion also claimed for these tubes. 


Removal Deposits from Steam- 
Turbine Steam Passages. War- 
REN AND Paper before 
ASME, Fail Mtg., Power Div. Boston, 
Sept. 30-Oct. 1946. Combustion, 
18, 43-46 (1946) Oct. 

review the existing operating 
procedures for removing both soluble 
and insoluble deposits. These include 
use saturated steam wash water 
injection and under load lowering 
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GOT THE CALL 


FOR THIS HIGH PRESSURE LINE 


Designers who specified sturdy ARMCO 
Welded Steel Pipe for this high pres- 
sure gas line had wide selection 
sizes and wall thicknesses. 

They matched job requirements with 
the right wall thickness specifying 
16” O.D., wall. 

Other advantages ARMCO Pipe 
include savings time, labor, trans- 
portation. Lengths feet mean 


fewer joints assemble and fewer sec- 
tions unload, haul and string. 

Sizes range from inches; wall 
thicknesses from 7/64 1/2-inch. 
Write for quotations. Armco Drain- 
age Metal Products, Inc., Welded 
Pipe Sales Division, 995 Curtis Street, 
Middletown, Ohio; 501 Mayo Build- 
ing, Tulsa, Oklahoma. 


d 4 

1, 

i 6s x s 7 


CORROSION—-NATIONAL ASSOCIATION CORROSION ENGINEERS 


American Hot Dip 
Galvanizing 
Your Assurance 


the Utmost 
Rust Prevention 


1935 number America’s 
leading hot-dip galvanizing plants 
recognized the need for the estab- 
lishment strict standards 
quality, service, and inflexible 
adherence the highest ethical 
practices within the industry 
Out this need grew the Ameri- 


can Hot Dip Galvanizers Associa- 
tion, whose membership extends 
from Maine the State Wash- 
ington. 


* * * 


Through consistently seeking ways 
improve the hot-dip method 
galvanizing the use im- 
proved equipment and best ma- 
terials, and through the collective 
“know how” the total member- 
ship, there has resulted 
quality output, better appear- 
ance product, and more effi- 
ciency production processes. 


* * * 


Write for membership roster and 
the Association’s specification 
Address: The Secretary, 


AMERICAN HOT DIP 
GALVANIZERS 
ASSOCIATION, INC. 


FIRST NATIONAL BANK BLDG. 
PITTSBURGH 22, PA. 


boiler temperatures, and caustic soda 
wash for removal water-insoluble 


Scale and Corrosion Control. 
Los Angeles Chemical Co. Wine 
Rev., 14, 11, (1946) Nov. 

Prevention scale and corrosion 
the proper maintenance and operation 
cooling water, heat exchage and re- 
frigeration systems discussed. Cool- 
ing water systems are classified, and 
preventive measures each are de- 


scribed. Operating faults are enumer- 


Electrolytic Corrosion Four- 
drinier Wire Seams. Staff Research 
Lab., Lindsay Wire Weaving Co. 
Ind. Paper World, 28, 53-56 
(1946) Brit. Abs., BIT, 284-5 (1946) 
Aug. 

The causes and effects electrolytic 
corrosion are described. More seams 
fail summer than winter. Wire 
bronze more readily attacked 
than one with brass weft. River waters 
containing high salt content are sus- 
pected, and industrial effluents con- 
taminating the mill-water supply ag- 
gravate the conditions. Corrosion can 
take place both above and below 
Hydrogen sulfide has been detected 
the mill-water certain cases elec- 
trolytic corrosion. Badly washed pulps 
with high concentration bleached 
residues result more severe attack 
the brazed wire seam. The use 
acid precipitant the manufacture 
high-wet strength paper may ac- 
count for increase this type 
corrosion, and chemicals added for 
slime elimination may contribute 
the trouble. Water temperatures and 
the degree aeration are important, 
and any increase organic matter 
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Use General Electric Metallic 
Rectifiers for Uninterrupted 


Corrosion Control 


Corrosive action cannot controlled 
“once-in-a-while” basis. why 
these big features General Electric 
rectifiers mean much providing the 
always-on-the-job service, 
which means real protection. 

Steady output even under the most adverse 

conditions 


Double-wall construction insulates against 
heat 


Efficient operation any location 


Fan cooling (on many models) permits smaller 
size and less weight for given rating 


Low cost per watt-output 


typical 
intermediate-size unit 


Whatever your corrosion control prob- 
lem may be, remember that our rectifier 
field specialists are always ready give 
you the benefit their many years 
actual experience the development 
and the application all types recti- 
fiers. have complete line choose 
from, for efficient, economical protection. 
Let know your requirements, and 
we'll carry through from there. Write 
Section A78-916, Appliance and Mer- 
chandise Department, General Electric 
Company, Bridgeport Connecticut. 
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FIGHTING SHIPS the British 
Navy always inspired healthy respect 
the part every opponent but one. 
That was the teredo marine borer. This 
tireless little creature attacked below the 
water line, and didn’t care whether Lord 
Nelson himself was the quarter deck. 
bored into the largest ships the line 
and did considerable damage. 

When not off his feed, borer can pene- 
trate planking rates inch per 
week. Accordingly, British naval vessels 
after the middle the 18th century were 
often sheathed copper for protection 
against the borer and against fouling. 

This remedy was effective, but the 
course time other trouble developed. 
The sheathing suffered severe attacks 
from erosion and corrosion areas ex- 
posed considerable sea turbulence. 

Careful records were kept 
Alarm. This ship returned from 
month test voyage the West Indies with 


the sheathing the bow completely wasted 
away. other areas the sheathing was 
satisfactory, but the bow only the edges 
and fastenings remained. The life the 
remainder was generally years. The 
expense and inconvenience replacement 
were ultimately declared prohibitive, and 
1823 the Admiralty called upon the 
Royal Society for help. Sir Humphry Davy 
rose the occasion. 


Discovery Cathodic Protection 
During the brilliant research that fol- 
lowed, Davy discovered the principles 
cathodic protection. showed that 
copper was not attacked sea water 
the absence air. And fixing “pro- 
tectors” zinc the copper sheets 
was able stop corrosion the sheath- 
ing even the presence air. this 
means, said, the sheathing 
dered “negatively electrical” and would 
preserved the expense the zinc. 


often happens, this research brought 


Sir 

Davy : é nN 4 
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valuable results, but not the direction 
originally planned. Davy’s was 
tried several ships, but was ultimate- 
abandoned the Admiralty. stopped 
corrosion, but re-introduced fouling. 
Heavy accumulations sea weeds and 
shellfish flourished ship’s copper bot- 
tom when its corrosion was arrested 
the zinc. became evident that there was 
distinct relationship between corrosion 
and fouling. 


Modern research Inco engineers has 
extended the knowledge this relation- 
ship with respect copper and copper- 
nickel alloys. They have shown that 


1 By applying the information recorded in 
its files, 


2 By cartying out tests in your plaat under 
actual operating conditions, and 


How Can Inco Corrosion Engineering Help You? 


order prevent fouling these mate- 
rials, copper must into solution rates 
above approximately mg. per sq. dm. 
per day. 


Protection Alloying 


Problems corrosion and fouling are still 
with today Davy’s time. But today 
they can met the use suitable 
alloys, which are selected either resist 
corrosion prevent fouling, with mini- 
mum metal wastage. Many nickel-bearing 
alloys provide excellent resistance 
erosion and corrosion sea water. 


This one reason for the extensive use 
Monel* and cupro-nickel for numerous 
marine applications, and for many indus- 
trial uses involving turbulent brine solu- 
tions. The facilities the Inco Marine 
Corrosion Testing Station Kure Beach, 
North Carolina, have been used engi- 
neers more than ten years research 
under natural conditions exposure. 


More than 20,000 specimens have been exposed 
natural marine conditions under the re- 
search program Kure Beach. Shown above 
section the units devoted study the anti- 
fouling characteristics metals, alloys, plastics 


and protective coatings. 
U.S. Pat. Off. 


By calling upon its facilities for general 

corrosion studies made Inco Labora- 
tories and Field Test Inco Cor- 
rosion Engineering Service can often shed 
light on your specific problem. 


EMBLEM SERVICE 


THE INTERNATIONAL NICKEL COMPANY, INC. 


Wall Street, New York 
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CORROSION 


the mill-water may lead increased 


acidity causing more corrosion. 
—INCO. 


Corrosion Plant Equipment 
Steam and and III. 
Power Plant Eng., 50, 
10, (1946) Oct; ibid: 11, 90-92, 
ibid: 12, 108-109, Dec. 

General theory corrosion occur- 
ring power plants discussed, with 
various types corrosion, and pre- 
ventive measures. First installment 
covers general features and boilers; 
second, steam lines, feed pumps, 
heaters and third, super 
heaters and condensate lines. Causes 
boiler corrosion needing further 


study are those involving copper, poor 
circulation, high heat transfer and 


boiler design problems. With feed 
pumps, heaters and economizers, 


choice materials important. 
table gives range for different ma- 
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terials. Below 3.5 corrosion resistant 
alloy steels are required, severe 
service, between 3.5 and 6.0. Corrosion 
condensate lines and similar equip- 
ment due dissolved oxygen and 
carbon dioxide. Use alloys said 
impractical, and preventive meas- 
ures are directed proper design and 
venting, chemical elimination car- 
bon dioxide, cold water deaeration and 
neutralization with volatile 
chemical. Possibly better materials will 
made available reasonable cost. 
Some newer type glass coatings 
well plastic coatings appear show 
promise this 


Corrosion Power Plant Equip- 
ment Water and 
108-09 (1947) Jan. 

Corrosion steam lines, super- 


heaters and condensate lines Cor- 
rosion tendencies wet and dry steam 


for Cathodic Protection 


BRANCE-KRACHY CO., INC. 
distributor 
WESTINGHOUSE ELECTRIC CORP. 


RECTIFIERS 


put the PLUS Pipeline 


Cathodic Protection assures YOU long-lasting and economical 
protection your pipelines. 


Specially designed rectifiers with any d-c rating. 
Built withstand any climatic atmospheric condition. 


Complete information upon request. 


4411 Navigation 
HOUSTON, TEXAS 
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team 


with Anaconda 


SUPER-NICKEL 


Condenser Tubes 
combat water corrosion 


This condenser the Southern Alkali 
Corporation plant Corpus Christi, 
Texas, being retubed with 1,910 Ana- 
conda Super-Nickel Condenser Tubes 
The pressure the salt water coolant 
per second. 

Super-Nickel tubes were chosen 
this instance because the outstand- 
ing performance this 70-30 alloy 
service sea, well ashore, under 
highly corrosive conditions. 

The American Brass Company pro- 
duces tubes and plates for condenser 
and heat exchanger applications from 
wide range standard and special 
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Highly corrosive salt 
water from the Corpus 
Christi ship channel 
the cooling medium for 
this condenser at the 
Southern Alkali Corpo- 
ration plant, Corpus 
Christi, Texas. Anaconda 
Super-Nickel was se- 
lected for this retubing 
job because of its supe- 
rior resistance to corro- 
sion by salt water. 


copper alloys. Anaconda Rolled Plates 
are unsurpassed for soundness and 
close-grained structure. 

Ask our Technical Department for 
assistance selecting the most suitable 
alloys for any heat exchange require- 
ment. For further information Ana- 
conda Condenser Tubes and Plates, 
write for Publication B-2. 


47132A 


rom mine to consumer 


CONDENSER TUBES 


THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Conn. 
Subsidiary 
Anaconda Copper Mining Company 
In Canada: ANACONDA AMERICAN BRASs LTD, 
New Toronto, Ont. 
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Suggestions for the prevention 
corrosion oxidation Steam heat- 
ing piping encounters most commonly 
furrowing common indications cor- 
Dissolved oxygen and carbon dioxide 
chief causes corrosion condensate 
piping Method testing for cor- 
rosion condensate lines Methods 
outlined for prevention corrosion 
condensate lines give consideration 
use alloys, proper design, use 
chemicals and 


Attack Various Superheated 
Steam Atmospheres Upon Alumi- 
LOWES AND Voce. Metallurgia 34, 
201, 119-122 Brit. Non-Fer- 
rous Met. Res., Assoc., Report 
Inst. Metals Metall. Abs., 18, 
321 (1946) Sept. 

The action superheated steam 
complex aluminum-brasses was studied 
result some failures these 
alloys when used industrially cer- 
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under service conditions involving 
stress. Pure steam was found 
harmless. Prolonged exposure 
atmosphere steam contaminated 
with small amount sulfur dioxide 
produced attack the surface layers 
aluminum bronzes elevated tem- 
perature. Preferential oxidation 
aluminum alumina occurred and the 
oxide remained embedded copper- 
rich matrix. The attack was more se- 
vere high temperatures and with 
higher concentrations the contami- 
nating agent steam, also when the 
aluminum content the alloy was in- 
creased. Attack the same nature 
was obtained using chlorine the 
contaminating agent steam. Speci- 
mens 60:40 brass the arsenic 
cast condition were not attacked after 
similar treatment but, certain con- 
ditions, cast tin bronze was subjected 
localized attack, after which stannic 
oxide was found embedded 
copper-coloured 


Abbreviations end abstracts indicate contributors cooperating conjunction with 
the American Coordinating Committee Corrosion, and the National Association Corro- 
sion Engineers reproduce all abstracts pertaining corrosion under one cover, the NACE 


journal, Corrosion, and are follows: 


Aluminum Laboratories, Ltd. (The Abstract Bulletin) 

American Society for Metals (Metals Review) 

American Society for Refrigerating Engineers (Refrigeration Abstracts) 
American Water Works Association (Journal) 

Battelle Memorial Institute Library (Battelle Library Review) 
Calco Chemical Division, American Cyanamide Corp 

Consolidated Edison Co. New York, Inc 


General Petroleum Corp., California 
International Nickel Co., Inc 


Institute Aeronautical Sciences, Inc. (Aeronautical Review) 
Institute Metals, London, Eng. (Metallurgical Abstracts) 


Institute Petroleum 


McGraw Hill Publishing Co. (Electrical World) 


(Chemical Engineering) 
National Bureau Standards 
Revue Metallurgie 
Universal Oil Products 
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BITUMASTIC COATINGS AND CAREY FELT 


plus Protection 


insure economical, lasting protection for under- 
ground structures. 

Because their high resistance temperature 
changes and moisture absorption these materials 
keep costs cathodic protection minimum. 


DISTRIBUTED TEXAS AND LOUISIANA 


BITUMASTIC 


HOT APPLIED PIPE LINE COATING 
COLD APPLIED COATING AND PAINTS 


ASBESTOS PIPE LINE FELT 


Houston 2, Texas 


ACIPCO PIPE RESISTS CORROSION 


Mono-Cast Centrifugal Cast Pipe 
High resistance Soil Corrosion 


WATER LINES 
GAS LINES 

Used extensively for: SEWER LINES 
LINES 


FOAMITE LINES, ETC. 


CONDENSER COILS 
Mono-Cast Alloy Iron 


PLAIN CARBON 
Centrifugally Cast Steel Tubes HIGH ALLOY, including 
18/8 25/20 CHROME-NICKEL 


AMERICAN CAST IRON PIPE COMPANY 


BIRMINGHAM ALABAMA 
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The 

Electric Mfg. 

Co. wishes an- 

nounce the recent 

appointment the 

Cathodic Servicing 

Company Okla- 

homa City, Oklaho- 

ma, their National Distributor for the 
Good-All Cathodic Protection Rectifier. 


Box 3737 Phone 7-5890 
OKLAHOMA CITY OKLAHOMA 


Index Advertisers 


Chemical Dye Corp., The Barrett 
ivision 
Manual American Brass Company (Anaconda) 
American Cast Pipe Company (ACIPCO). 
Chief Corrosion Engineer American Rolling Mill (Armco) 
Shell Pipe Line Corp. Brance-Krachy Company 
Dearborn Chemical Front Cover 
General Electric Company 
Now Available General Paint, Hill-Hubbell Company 
Book Form Division Inside Back Cover 
Electric Mfg. Company 
Single copy, postpaid Humble Refining Company 
more one address, International Nickel Company, Inc........ 30-31 


Johns-Manville 
postpaid, $1.00 per copy. Koppers Company, Inc., Wailes Dove- 
Hermiston Dept 
Address: Mavor, James 
Book Department, Mayes Brothers, Inc 
905 Southern Standard Owens-Corning Fiberglas Corporation 
Houston Texas. Perrault Brothers 


Pipe Line Service Corporation 


Control Pipe Line 


Corrosion 
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BITUPLASTIC 


USE BITUPLASTIC FOR VAPOR SEALING ALL 
SURFACES EXPOSED CORROSION... 


THE BASE TOUGH... 
ONE COAT 
THIS THICK time proved seal against corrosion 


refined coal tar—as stable dis- 
persion water—forms thick plas- 
THIS THICK tic coating for the protection 
metal, concrete masonry surfaces. 


THREE COATS 


THIS THICK AND THE COAT THICK... 


Bituplastic covers heavily; 


EACH COAT KOPPERS coat, about times the thickness 
ordinary paint. Successive appli- 


BITUP PLASTIC cations can provide seamless, non- 

completely resistant most corro- 
Bituplastic not paint 


iT 


highly refined, easily work- 
able coal tar pitch coating 


applied cold with brush 


standard spray 
Suggestions for use, rate 


complete vapor seal coverage and other 
Bituplastic. Ask your 


applicable damp surfaces 
virtually odorless and tasteless 


quick drying (usually matter 
minutes) 


USE BRUSH...OR STANDARD SPRAY 

KOPPERS COMPANY, 


For the finest protection that money can buy, insist 
Glass Pipe Wrap. Its great strength, superior construction and 
strong resistance moisture and corrosion give BETTER pro- 
tection, for years LONGER. Always uniform thickness, width 
and weight, find Glass Pipe Wrap easy and 
economical use. 


Excellent tensile strength plus extremely light weight provide for quick 
and easy application. 


*Perrault Glass Pipe Wrap has natural initial absorbency which allows 
pick more coating than other materials the same thickness 
and helps eliminate “holidays.” 


*Perrault Glass Pipe Wrap resists organic solvents and acids soil. 


Changes temperature encountered application and use have 
effect Glass Pipe Wrap. 


*Perrault Glass Pipe Wrap non-corrosive and has contact-reaction 
with metal. 


The glass filaments Glass Pipe Wrap cannot absorb moisture. 


and Engineered the Glasfloss Corporation for Distribution Perrault 
Brothers. 


PROTECT YOUR PIPELINES WITH LONG-TERM INVESTMENT 
THAT WILL PAY DIVIDENDS FOR YEARS COME! 


Manufactured rolls wide; 400 feet long with 
core. 
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PIPE PROTECTION 


INSTALLATIONS 


Prominent engineers rate 
HILL, HUBBELL Coating-and- 
Wrapping “TOPS” the 
industry. They the 


plus extra years uninter- 


rupted service for pipe proc- 


essed our the 


time economy installing 


and processed pipe over 


field application...controlled 


factory processed pipe 


makes possible economical 


cathodic protection lines. 


ENT 
ME! 


ege 
HILL, HUBBELL PIPE PROTECTION your specification 


